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The purpose of this research was to analyze the available pesticide
poisoning data in Oregon from 1994 to 1998 in order to obtain a descriptive
account of general incident information and of occupational exposures. These data
were to be used by the Pesticide Analytical and Response Center for planning
preventive strategies to reduce pesticide poisonings. Specific data from the five-
year period were retrieved from two different software systems, dBaselV and
SPIDER, a National Institute of Occupational Safety and Health Institute program.
They were then reconciled to each other, and analyzed with SPSS Version 10 for
frequency information. Percentages from frequencies, and in some cases,
population-based rates, were then calculated.
Results indicated that the population usually affected by pesticides each
year was non-Hispanic, female, and 40 to 49 years old. More pesticide poisonings
took place in non-occupational settings than occupational settings for the five-year
period as a whole. However, when reviewing each year, there were more
occupational cases than non-occupational cases in 1994, 1996, and 1998. Marion
Redacted for Privacyand Multnomah counties experienced a higher number of poisonings than other
counties. However, when rates per 100,000 people were calculated, Wheeler and
Wasco, which are both rural, were the top two ranking counties, with rates of 12.7
and 4.4 respectively. Organophosphate insecticides were involved in poisonings
more than other pesticides, with chlorpyrifos as the active ingredient most
frequently seen for the five-year period.The target organs more frequently
affected were those of the central nervous system, followed by the gastrointestinal
system. Occupational incidence information showed that the top three occupations
with greater frequencies of pesticide poisonings were general clerk, registered
nurse, and farm worker. It was determined that all occupations were potentially at
some risk of pesticide poisoning. Some occupations had work tasks that provided
more exposure to pesticides and could be classified as high-risk, such as farm
workers. Other typically low-risk occupations, such as nurses and general clerks,
were exposed to pesticides from patients who were poisoning victims or exposed to
unacceptable levels of residue as a result of structural spraying.
Non-Hispanics were shown to have experienced the majority of pesticide
poisonings for the five-year period, with almost 62% of the total poisonings.
Pesticide poisonings for Hispanics were shown to be only 8% of the total
poisonings. Limitations in the study existed due to missing race data, which
prevented the calculation of population-based rates to obtain a clearer picture.
Thirty one percent of the total pesticide poisonings for the five-year period were
not classified by race. The year 1994 showed the highest levels going unreportedwith respect to race with almost 72% of that year's total poisonings. Further, the
low frequencies of poisonings found in the Hispanic population and statements
from other state health departments suggested under reporting of exposures may
have occurred.
It is recommended that the Pesticide Analytical and Response Center
assures that all required data are collected in order to produce accuratesurveillance
information; discussions with Washington be conducted to standardize report
collection and summarization between the two Northwestern states for comparison
purposes; population and chemical use information be obtained to assist in
producing more useful results; and communication with the Hispanic population
through various avenues be made to assure that under reporting is reduced.©Copyright by Lori Cohen
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INTRODUCTION
This research provides an analysis of available pesticide poisoning incident
data for the five years mentioned for the Pesticide Analytical and Response Center
(PARC). PARC is administered at the Environmental, Occupational, and Injury
Epidemiology section at the Oregon Health Division. Partial funding comes to
Oregon from the National Institute of Occupational Safety and Health (NIOSH) for
pesticide poisoning surveillance by a Sentinel Event Notification System for
Occupational Risk (SENSOR) cooperative agreement (Calvert, 1999). Additional
funding for this program comes from the State General Fund, product registration
fees, and pesticide applicator licensing (Oregon Pesticide Analytical and Response
Center, 1999). Oregon and other states, which include Arizona, New Mexico,
Texas, New York, California, Florida, and Washington, all share data with the U.S.
Environmental Protection Agency (EPA) and NIOSH (Oregon Health Division,
Pesticide Poisoning Prevention Program Website, 2000). PARC's duties in all of
this are listed further in this paper.
The center is a multi-agency program with a governing board of
representatives from eight state agencies and a government appointee, who have
jurisdiction over, or involvement with, pesticides. This governing board includes a2
representative from the Department of Agriculture, the State Fire Marshal's office,
Oregon Poison Control Center, the Health Division, the Department of Fish and
Wildlife, the Department of Forestry, Oregon Occupational Safety and Health
Division (OR-OSHA), the Department of Environmental Quality, and a member of
the public chosen by the governor. (A list of agency responsibilities in relation to
pesticide management is shown in Appendix 1.) Consultants to PARC include a
representative of the Center for Research and Occupational & Environmental
Toxicology, of the Oregon Department of Agriculture, and two representatives
from Oregon State University (Oregon Health Division, Pesticide Analytical and
Response Center Website, 2000).
In 1978, PARC was developed by executive order. In 1991, Senate Bill 740
passed, and the program was reauthorized as Oregon Revised Statute 634.550
under the Oregon Department of Agriculture (Oregon Health Division, Pesticide
Analytical and Response Center Website, 2000). Under this statute, PARC's
duties were stated and include: compiling information from pesticide events,
obtaining expertise for managing investigations, coordinating responses from
member state agencies, reporting investigation results identifying problem areas
and trends, establishing policies and making recommendations, and preparing
feedback to the legislature when necessary (Oregon Health Division, Pesticide
Analytical and Response Center Website, 2000). (A more comprehensive listing of
PARC's responsibilities from ORS 634.550 is shown in Appendix 2.)3
Pesticide incident reporting comes to PARC from many sources:
physicians, member agencies such as OR-OSHA, local health departments, or the
general public. Reporting is important for several reasons: 1) it provides
information that may help with diagnosis and treatment of the person who was
exposed; 2) it initiates investigation of the pesticide event and possible intervention
to prevent future or additional exposures at this site; 3) the resultant database can
provide a wealth of information regarding possible trends that can be shared with
other regulatory and local and national health agencies to identify larger prevention
opportunities; and 4) it allows for critical examination of data collected to
determine if collection, analysis, and reporting could be improved (Oregon Health
Division, Pesticide Poisoning Investigative Guidelines, 1995; C. Thomsen,
personal communication, November 5, 1999).
The cases from incident reporting that were used for the research, and the
ones only of interest to PARC, were those earlier identified by PARC staff as
"definite (or confirmed)", "probable" or "possible" (see Definition section).
Quantification of those cases is listed in Table 1.4
Table 1
Definite (Confirmed), Probable and Possible Pesticide Poisoning Cases
in Oregon for the Five-year Study Period
Year
jNo. of PeopleNo. of Events
1994 53 23
1995 43 28
1996 47* 26
1997 60 28
1998 31 24
* Onecase, 96/003 8,was pulled from this year's database. It was originally
considered a confirmed/probable/possible case, but no symptoms were noted.
An older classification would have allowed a case without symptoms into this
classification for other reasons. No other cases presented this problem. (n = 234)
The cases studied were only for human exposures due to PARC's particular interest
in those types of pesticide poisonings. However, a pesticide-related incident
reaching PARC could be a human health complaint, animal health complaint, or
environmental contamination incident meeting.
The potential for these incidents and the need for reporting and analysis of
the results continually exists. In Oregon, there are more than 8,000 registered
pesticides (Oregon Health Division, Pesticide Poisoning Investigative Guidelines,
1995). These pesticides exist in several forms, which include, butare not limited
to, aerosols, granules, liquids, and dusts. The different forms can affect howexposure will take place, which is usually through dermal or eye contact, ingestion,
or inhalation. In addition, pesticides are used for many reasons, creating more
opportunities for exposure. The uses are defined in Oregon Revised Statute
634.006, where it is stated that pesticides act as defoliants, desiccates, fungicides,
herbicides, insecticides, nematocides, plant regulators, and other substances that
affect or destroy pests not included in the previous categories (Oregon Revised
Statute 634, 2000). (A sample listing of pesticide functions, chemical classes, and
active ingredients is listed in Appendix 3.)
Besides offering a variety of uses, pesticides are also utilized in a number of
locations, particularly in occupational settings. Employees working with pesticides
are more at risk of exposure, by the very nature of handling these chemicals. The
effect of occupational pesticide exposures depends on the formulation used, the
toxicity of the substance, the frequency and method of application, the level and
condition of personal protective equipment, work practices, weather (e.g., wind),
existence of first aid measures coupled with the training and reaction of responders,
and the individuality of human beings (G. Cooke, personal communication, January
14, 2000). Exposures can happen when mixing, loading, or applying from spills or
drift; drift can exist from air blast or aerial spray; or field laborers can be picking or
cultivating crops where pesticide residues still exist (Oregon Health Division,
Pesticide Poisoning Investigative Guidelines, 1995).Products exist for use to
manage agricultural, nursery, structural, veterinary, lawn and landscape, and otherpest problems (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995).
Exposure can also result from non-occupational circumstances, such as
driving by a farm with the window open while pesticides are being sprayed and
becoming the recipient of accidental drift. Small children, crawling on the ground,
might find mouse bait in their homes. And reports of intentional ingestion of
pesticides are occasionally noted. The potential for exposure is unlimited.
Further, the pesticide coordinator of PARC states that exposures to
organophosphates, in general, seem to be the most reported of the pesticide
chemical classes (Catherine Thomsen, personal communication, November 5,
1999). Organophosphate insecticides, e.g., malathion and Diazinon, can cause
irreversible inhibition of acetylcholinesterase, which can be quite serious (Oregon
Health Division, Pesticide Poisoning Investigative Guidelines, 1995). Death can
occur within 24 hours for those patients who are severely affected and are untreated
(Slapper, 1999). Other health hazards caused by certain pesticide exposures
include, but are not limited to, reversible inhibition of acetyicholinesterase as with
carbamates; irritation of skin, gastrointestinal tract, and the respiratory system;
action as an anticoagulant; toxicity to the kidneys and liver; irritation and
peroxidation of phospholipids, and sensitization (Oregon Health Division, Pesticide
Poisoning Investigative Guidelines, 1995). (See Appendix 3 for additional health
effect information.)In addition, it is not only the active ingredients--those that kill
the pests--that are hazardous. The inert ingredients (e.g., alcohols, oil, xylene, etc.)7
which act as carriers, binding agents, solvents, and surfactants possess their own
toxic effects (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995; Rothlein, 1996). More importantly, some pesticides that are no
longer registered (e.g., DDT and chiordane), often for health reasons, are still being
seen in pesticide incident reports (Oregon Health Division, PesticidePoisoning
Investigative Guidelines, 1995), and by this researcher while conducting pesticide
emphasis inspections at agricultural sites.
Purpose of the Research
The purpose of this research was to analyze the available pesticide
poisoning data in order to obtain a descriptive account of general incident
information and of occupational exposures for the five-year period 1994 to 1998. It
is hoped that the study will be useful to identify pesticide poisoning trends in
Oregon and to assist PARC in identifying opportunities for prevention.
Research Questions
The following research questions guided the study. First, what general
incident information can be discovered about the demographics of the pesticide
poisonings? To answer this question, the information would need to include 1)
geographical occurrence, i.e., counties where poisonings took place; 2) the affected
population, i.e., age, gender, Hispanic or non-Hispanic (due to the number ofHispanics in agriculture); 3) types of pesticides involved, i.e., functional and
chemical classes, and active ingredients; 4) target organs affected; and 5)
occupational versus non-occupational status of those individuals affected.
Second, what were the demographics of occupational poisonings?
Information to be analyzed included types ofjobs and businesses involved with
these pesticide poisonings, and determining if there were any repeat incidences.
Si2nificance of the Research
This research was significant for several reasons. First, at the time the study
began, pesticide poisoning information for years 1997 and 1998 had not been
analyzed by PARC, and therefore, reports had yet to be released. The last report
involved 1996 data and had been released in 1999. Some of the information
needed for the annual reports would be made available from this research. Second,
the research would also allow for assessing trends over a five-year period.Third,
the end results would help identify possible characteristics of the previous
poisoning incidents. With this information preventive efforts could be focused and
action, such as better enforcement from certain agencies or training and awareness
to targeted areas, could be conducted. Fourth, the data could be shared with both
NIOSH and the United States Environmental Protection Agency for their research
purposes.
Further, the process of data assimilation and manipulation would identify
which data are presently missing and should be collected in the future, as well asother problems with the current data collection system. Finally, because
Washington is analyzing its pesticide incident data for the same five-year time
period, PARC would be able to compare individual years and trends, looking for
similarities and differences with its Northwestern neighbor.
I imihitions
Several limitations existed in regards to this research. First, some
information could be retrieved by reviewing the PARC case files. Some could not,
however, and data pieces were then labeled as "unknown." In some cases, this
skewed the results and posed more questions. Race and age both presented a
problem during this research.
Second, an attempt was made to compare previous Oregon data with other
states. This was limited, however, due to reporting differences among states. For
example, in comparing health effects, it was discovered that states sometimes used
different categories, depending on their needs, which made it harder to compare
what was being experienced among states.For example, Washington used a
severity index to rate health symptoms. Symptoms were described as systemic or
topical, without reference to specific target organs, and a number system was used
to denote the level of severity.Washington also broke down biological effect
information by occupational and non-occupational cases, again referring to eye,
skin, and other. Texas, however, did refer to symptoms in relation to target organs,
such as "gastrointestinal," not unlike Oregon. That information, however, was only10
available for 1997 and 1998. These and other types of discrepancies made it
difficult to compare information among states.
Third, the only data used in this research were rated as "confirmed
(definite)," "probable," or "possible." Criteria for classifying the cases as listed
above are noted in the Definitions section, with indication of differences in criteria
between years for the state of Oregon only. Classification for the early years was
fairly simplistic. Beginning in 1997, however, data were classified with more
extensive criteria listed in the information provided by Geoff Calvert, PARC's
NIOSH representative (Calvert, 1999).Other minor revisions have been made
since then, but classifications have remained basically the same. Despite the
differences between the classifications in 1998, the PARC coordinator assessed that
each class was equal and usable in the research, i.e., "confirmed" from the earlier
period was close enough to "confirmed" or "definite" reported later.The only real
difference in the old system was that in some cases no real environmental or
biological proof was available. However, signs and history were sufficient enough
for PARC to feel certain that the illness was due to pesticide exposure. Except for
one record that was pulled from the list (see Table 1), all were treated as if they had
been classified using the same system.
In addition, mistakes were found in some state reports, e.g., conflicting
statistics. An attempt was made to determine the correct information, suchas
comparing other data in tables.11
Further, some databases/reports mixed categories. For example, poison
control information would list both "organophosphate" and "anticoagulant" as
equal subcategories. One is a chemical class; the other a sub-function. In another
instance, one state's report differentiated between organosphosphates and
herbicides. This is, again, comparing a chemical class and a functional class.
Finally, the individual cases were marked as "confidential." Information
describing cases had to be limited to assure protection of the identities of those who
had been affected.
flfini*inn
Active ingredient (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995): Chemical component(s) in a product that kill(s) the pest, e.g.,
chiorpyrifos.
Anaphylactic (Yahoo, Health Website, 2000): Type of symptom describing a life-
threatening allergic reaction characterized by health effects such as restriction of
the air ways, blueness of the skin, vomiting, heart rate or rhythm disorders, fluid
accumulation in the lungs, and/or low blood pressure.
Case: each individual for each incident.
Cyanosis (Yahoo, Health Website, 2000): Bluish discoloration of the mucous
membrane or skin caused by an oxygen deficiency in the blood.
Definite (confirmed) case for Oregon:
Note: Literal wording has been included here.12
1994partial 1997 (Oregon Pesticide Analytical and Response Center, Case
Classification System): Illness definitely caused by reported pesticide exposure;
requires positive biological and/or environmental tests.
Rest of 19971998 (Calvert, 1999): Laboratory, clinical or environmental
evidence corroborate exposure; and new post-exposure abnormal signs and/or
test/laboratory findings reported by licensed health care provider; and consistent
evidence of a causal relationships between the pesticide and the health effects based
on the known toxicology of the pesticide from commonly available toxicology
texts, government publications, information supplied by the manufacturer, or two
or more case series or positive epidemiologic investigations.
Human health complaint (Oregon Pesticide Analytical and Response Center,
1999): An illness resulting from a recent pesticide exposure reported by an affected
individual, with information that is sufficient in linking the illness to the exposure.
Or a confirmed or suspected pesticide poisoning reported by a health care provider.
Incident: An event in which pesticide exposure took place involving one or more
individuals.
Inert ingredient (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995): Chemical component(s) of a pesticide product that act(s) as a
carrier, solvent, binding agent and/or surfactant.
Occurrence: Each pesticide exposure instance that was considered when counting
functional classes, chemical classes or active ingredients in this research. Example:
an individual is exposed to two organophosphate insecticides (Guthion and13
Imidan), one with azinphos-methyl and the other with phosmet, and an "other"
herbicide (Roundup) with glyphosate. Totals would result as follows: one
insecticide (no duplications for functional classes) and one herbicide; two
organophosphates and one "other"; and one azinphos-methyl, one phosmet, and
one glyphosate. Each of these would be considered an occurrence. Further
explanation on counting can be found in the Methods section.
Paresthesias (Yahoo, Health Website, 2000): Abnormal sensations such as
prickling, tingling, or numbness felt usually in the extremities.
Pesticide (Oregon Revised Statute 634 Website, 2000): Substance (or mix) used to
1) repel, prevent, destroy, or mitigate any pest; 2) for use as a plant defoliant or
regulator; 3) or as a desiccant.
Pesticide poisoning (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995): clinical diagnosis of medical conditions such as systemic,
dermatologic or ophthalmologic illnesses that are caused by, or suspected of being
caused by exposure to pesticides. Symptoms could also include low-grade
mucosal irritation, minor dermatitis, or conjunctivitis.
Pneumonitis, chemical (Yahoo, Health Website, 2000): Inflammation of the lungs
or difficulty breathing due to inhalation of a noxious chemical.
Possible case (Oregon)
Note: Literal wording used here.
1994partial 1997 (Oregon Pesticide Analytical and Response Center, Case
Classification System): Illness possibly caused by reported exposure; symptoms14
generally consistent with identified product(s), exposure scenario possible,
objective evidence inconclusive.
Rest of 19971998 (Calvert, 1999): Evidence of exposure based solely upon
written or verbal report; and new post-exposure abnormal symptoms were reported;
and consistent evidence of a causal relationship between the pesticide and the
health effects based on the known toxicology of the pesticide from commonly
available toxicology texts, government publications, information supplied by the
manufacturer, or two or more case series or positive epidemiologic investigations.
Probable case (Oregon):
Note: Literal wording is used here.
1994partial 1997 (Oregon Pesticide Analytical and Response Center, Case
Classification System): Illness probably caused by reported exposure; objective
evidence of exposure and symptoms that convincingly fit reported exposure.
Rest of 19971998 (Calvert, 1999): Laboratory, clinical or environmental
evidence corroborate exposure; and new post-exposure abnormal symptoms were
reported; and consistent evidence of a causal relationship between the pesticide and
the health effects based on the known toxicology of the pesticide from commonly
available toxicology texts, government publications, information supplied by the
manufacturer, or two or more case series or positive epidemiologic investigations
OR evidence of exposure based solely upon written or verbal report; and new post-
exposure abnormal signs and/or test/laboratory findings reported by a licensed
health care provider; and consistent evidence of a causal relationship between the15
pesticide and the health effects based on the known toxicology of the pesticide
from commonly available toxicology texts, government publications, information
supplied by the manufacturer, or two or more case series or positive epidemiologic
investigations.
Restricted Entry Interval (REI): The amount of time required by a pesticide label to
keep people (and animals) out of a sprayed area. Entry can be made before the
time is up, if specific personal protective equipment is worn and appropriate hazard
training is conducted. This time period can change depending on how the pesticide
has been used.16
LITERATURE REVIEW
Two areas that were important to the study were explored to provide
comparative data for this research. These included general information about
pesticide poisoning incidence and information on pesticide exposure related to the
variables being studied. When possible, national and international data were
obtained and used. Data from other states that track pesticide poisonings were also
used when their information was considered to be consistent and useful. An ideal
situation would have been comparing Washington state and Oregon in all areas.
However, available data types were not the same for both states at the same time.
Pesticide Poisoning Incidence
There are over 17,000 registered pesticide products in the United States,
which are accessible to users in the home and agriculture (Environment Committee,
1999). These products contain more than 800 active ingredients (Environment
Committee, 1999).
Toxic Exposure Surveillance System (TESS) data, which are compiled by
the American Association of Poison Control Centers, have provided information on
national pesticide poisonings for each of the years being studied (see Table 2).
During these years, pesticide poisonings tended to be consistent, averaging about
four percent of total poisonings for the five-year period. None of the data were
broken down into occupational and non-occupational poisonings in the resources17
that were used.Information from other sources indicated that, on a world wide
basis, the rate of acute severe pesticide poisonings was assessed to be about
3,000,000 annually, including 220,000 deaths (Rosenstock, 1995).
Table 2
National Pesticide Poisoning Information
Obtained from Poison Control Centers
Ti994 1995 1996 1997 1998
No. Poison 65 62 64 62 63
Control
Centers
Contributing
Data_________
No. of 78, 360 84, 346 86, 912 88, 255 86, 289
Pesticide (4.1%) (4.2%) (4.0%) (4.0%) (3.9%)
Poisonings&
Percentage of
Total
Source: (Litovitz, 1995, 1996, 1997, 1998, 1999)
Pesticide poisoning information, in general, is questionable to a degree, however,
because of problems with diagnosis of pesticide poisonings.
Pesticide poisoning is often under diagnosed in the United States, because
health care providers receive little training in environmental and occupational18
health, particularly involving pesticide exposures (Reigart, 1999). The sooner a
suspected diagnosis is made, the more quickly the appropriate biomarkers (e.g.,
cholinesterase level for organophosphates) can be collected and final diagnosis
assessed. This is important because many pesticides break down very rapidly. If a
urine or blood sample is not collected in a timely manner--normally within two to
24 hours of exposure--a definitive diagnosis may not be possible (Oregon Health
Division, Environmental and Occupational Epidemiology Website, 2000).
It is important for a health care facility to be prepared for possible pesticide
exposures. This preparation would assure that proper decontamination procedures
are conducted in order to protect the involved health care workers while they assist
the patient (Oregon Health Division, Environmental and Occupational
Epidemiology Website, 2000). Secondary exposure has been experienced by fire
fighters, police, health care providers, and other emergency personnel through
patient bodily fluids and expiration of air (Oregon Health Division, Environmental
and Occupational Epidemiology Website, 2000). In addition, a correct, final
diagnosis must be made before treatments such as pralidoxime for
organophosphates, also known as "2 Pam" are prescribed (Oregon Health Division,
Environmental and Occupational Epidemiology Website, 2000).
Sometimes patients are not aware that their symptoms are due to pesticide
exposures and don't seek treatment or are misdiagnosed. Mild illnesses from
pesticide exposures often replicate many common medical problems, such as flu
(Oregon Health Division, Pesticide Poisoning Investigative Guidelines, 1995;19
Slapper, 1999). So-called epidemics of flu among field workers have sometimes
been discovered to be the effects of chronic, low-level organophosphate exposure
(Slapper, 1999). Incorrect diagnoses for these symptoms (e.g., weakness, muscle
cramping, and vomiting) due to pesticides may result in the patient's symptoms
progressing to seizures, or going into coma or respiratory failure (Slapper, 1999).
In addition, if a pesticide diagnosis is not made when it should be, a
required call to an appropriate agency, such as PARC, might not be made. This, in
turn, affects the data collection of those agencies that obtain this information for
analysis and prevention.Therefore under diagnosing not only affects patient care,
but also evaluating the pesticide "picture," and preventing future episodes by not
detecting sources or processes that led to the exposure.
Prevention of pesticide exposure, through training and other methods by
agencies, is important for a number of reasons. First, not only are the active
ingredients toxic, but as mentioned previously, the inert ingredients can be
hazardous as well. Second, many antidotes can be unsafe to use in treatment of
exposure (Reigart, 1999). Third, some clinical procedures, e.g. gastric intubation,
can be risky to perform (Reigart, 1999). And finally, decisions often have to be
made in the Emergency Room with limited medical and scientific information.20
Pesticide Exposure Variables
Gender
The University of Miami Department of Cardiology suggests that pesticide
poisonings happen more frequently with agricultural workers, and therefore, more
males are frequently the victims (Slapper, 1999). Given the same type and level of
acute exposure, however, no difference in degree of illness or rate of death had
been seen between the two genders (S lapper, 1999). An example of higher
frequencies of poisonings among males than females in occupational exposures, in
general, was demonstrated with data from Texas (Table 3).
Table 3
Occupational Pesticide Poisonings in Texas by Gender
Gender 1994 1995 1996 1997 1998
n33 11=53n129*n42n55
(%) (%) (%) (%) (%)
Male 70 83 71 67 45
Female 30 17 29 33 55
*Additional reporting sources this year resulted in substantial increase in
poisonings reported.
* * Unexpected percentage for females due toa single pesticide incident affecting
support staff at a telephone company.
Source: (Wilkerson, 1995, 1996, 1997, 1998, 1999)21
Age
The University of Miami Department of Cardiology also mentioned that
because of the high incidence of occupational exposure, significant poisonings
were often more common among males in the 1545 age bracket (Slapper, 1999).
Another state that tracks pesticide poisonings, Arizona, found that from 1994
through 1998 (not including 1995), the known age range with the largest
percentage of pesticide cases was the 40 to 59-year-old sector (Arizona Department
of Health Services, 1995, 1996, 1997, 1998, 1999).
Race
Oregon. Nursery, farm, and forestry industries, where pesticides are
frequently used, are an important part of Oregon's economy. Many workers for the
jobs supplied by these industries are often non-English speaking, and include the
Hispanic population (Department of Consumer and Business Services, 1999).
Between 1990 and 1997, while the total population of Oregon increased by about
13%, the population of Hispanics increased by 66% (Department of Consumer and
Business Services, 1999). The Oregon DepartmentofEmployment states that since
1990, the Hispanic labor force has more than doubled--from 49,000 to 132,000
(Department of Consumer and Business Services, 1999).More importantly, the
center of growth for the Hispanic population in Oregon is Marion county
(Department of Consumer and Business Services, 1999).
Hispanics generally make up the seasonal worker segment, working in
orchards, fields, and on ranches. They plant, tend, and harvest crops, andcare for22
livestock. On an annual basis about 128,000 seasonal and migrant workers with
family work for and/or live with 37,000 self-employed farmers and ranchers in
Oregon, per the Department of Health and Human Services (Oregon Health
Division, Center for Disease Prevention and Epidemiology, 1999). These workers
are uneducated and usually do not speak English. They often have poor access to
health care, live in unsanitary conditions, suffer from inadequate nutrition, and
experience low socioeconomic status (McCurdy, 1994).Research indicates that
those individuals in a low-income group and those persons of color experience an
uneven share of health risks resulting from pesticide exposures (Moses, 1993).In
addition, the transient nature of the migrant laborers' work makes it difficult to
track their pesticide exposures.
In addition, when the Oregon Department of Consumer and Business
Services interviewed OR-OSHA compliance officers and businesses in the
Portland/Tn-County area, information regarding Hispanic workers was obtained
(Department of Consumer and Business Services, 1999). For example, when 3 0-40
nursery and landscaping businesses were interviewed between May December of
1998, 75-80% of the workers employed were Hispanic. More importantly, about
60% could not speak English. In addition, sixteen employers who owned farm
labor camps were interviewed in 1998. One hundred percent of their work force
was Hispanic; 90% of the workers did not speak English.
General pesticide safety training materials are available in Spanish, and
most growers use them. But training must also be effective, allow for interaction,23
and sources of information--in Spanish--available beyond the session. One
problem this researcher has consistently seen is that pesticide labels are always in
English and most growers only keep material safety data sheets (MSDSs) for the
pesticides in English. Interviews conducted by this researcher indicate that
explanation of labels to the Spanish-speaking worker does not always occur.
Other States. Reports from some of the other states that track pesticides
were reviewed for their percentages of Hispanic exposures in order that
comparisons with Oregon might be made. Information was categorized differently
between states, making it very difficult to fully compare. In many cases, the race
of the individual was unknown, which suggested that not all Hispanics were
included.Information from Arizona and Texas of the racial breakdown of
pesticide poisonings is included in Table 4.Information from Washington was not
available. Texas had been collecting reports of occupational-related pesticide
exposures for more than 10 years as part of their poisoning surveillance system (R.
Rosales, personal communication, November 29, 1999). Arizona had conducted a
pesticide registry since 1988 and averaged about 75 pesticide exposure incidents
annually from the years 19931997 (Arizona Department of Health Services,
1998).24
Table 4
Pesticide Poisonings for Arizona and Texas
by Occupational/Non-Occupational Status and Race
State
I1994 (%)
I1995 (%)
I1996 (%)
I1997 (%)
I1998 (%)
0cc INon 0ccNon I0cc INon I0cc
INonI 0cc INon
AH 70 7 89 14 100 0 0 4 67 11
z
U 10 5 0 7 0 3 0 12 0 0
N 20 88 11 79 0 97 100 84 33 89
H
TH 27N/A 40N/A 24N/AN/AN/A 16N/A
x
U N/A 36N/A 11*N/AN/AN/A 5N/A
N 73N/A 24N/A 65N/AN/AN/A 79N/A
H
*Uflçflown and one Asian case categorized together in Texas report
AZ = Arizona H = Hispanic NH = Not Hispanic
TX = Texas U = Unknown N/A = Not available
0cc = Occupational (e.g., Ag, Pest co., etc.)
Non = Non-occupational (e.g., home when sprayed, drive by farm, etc.)
Note:Statistics for Arizona were for all cases, not just definite
(confirmed)/probable/possible. Those from Texas were not broken down
into definite (confirmed)/probable/possible in all cases. Also, information
came from different sources, resulting in compilation seen above.Table 4 (Continued)
Source:(Arizona Department of Health Services,
Wilkerson, 1995, 1996, 1997, 1998, 1999:
1997, 1998, 1999)
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1995, 1996, 1997, 1998, 1999;
Wilkerson, 1995, 1996,
It is interesting to note that, while Arizona showed much higher percentages
of pesticide exposures to Hispanics on the job and non-Hispanics in non-
occupational circumstances, Texas occupational data indicated more occupational
exposures to non-Hispanics. The question to ask would be: does Texas target
Hispanics in the workplace more effectively for prevention or are Hispanics under
reported? The Arizona reports suggested that Hispanics probably did under report.
For example, in their 1994 pesticide report, it was noted that there were 50,000-
60,000 documented (e.g., Hispanic) farm workers and only eight reported
occupational agricultural pesticide exposure cases (Arizona Department of Health
Services, 1995). About 20,000 organophosphate exposures in the U.S. are reported
each year, but it is estimated that as few as 1% of field worker illness from
pesticide exposure is reported (Slapper, 1999). Some sources estimated that under
reporting was probably due to: 1) fear of losing jobs; 2) lack of access to health
care; and 3) cultural factors (not listed) (Arizona Department of Health Services,
1995). Other reasons from different sources included: 1) fear of being deported; 2)
financial considerations; and 3) inability to associate symptoms with the pesticide
exposure (C. Thomsen, personal communication, November 5, 1999). Because of26
all of these issues, it was considered important to research poisonings by race,
particular those experienced by Hispanics.
Pesticide Functional Class
National. According to the Bureau of Labor and Industry statistics (BLS),
from the years 1992 -1996, most of the lost work time incidents due to pesticides
were because of insecticide use (Calvert, 1999). Because tracking onlyinvolved
lost work time, only the most severe cases were considered in the database.
Information was not available on the pesticides with no lost work time.
Pesticide functional class breakdown is further illustrated in data obtained
from TESS for 19931996 in the U.S (Table 5).27
Table 5
National Occupational Poisonings by Pesticide Functional Categories
Reported for 1993 - 1996
Functional Nurnbers*
Classes
4,000
-4,300
-500
-3 00
-300
*Estimates were made from reading bar charts. (n = -.6400)
Source: (Calvert, 1999)
The information in the table indicates that insecticides play a large part in pesticide
poisonings. This could be due to the toxicity of many insecticides and the
considerable use of these products.
State. SENSOR pesticide surveillance data from 19921996 for Oregon,
New York, and Texas analyzed together indicated that insecticides accounted for
most of the pesticide exposures (Calvert, 1999). Florida information had not been
available for that analysis. California was reviewed separately and also indicated
that insecticides were the most frequently involved pesticides from 1991 to 1996
(Calvert, 1999).Pesticide poisoning information from Washington was gathered from 850
individual confirmed/probable/possible case listings included in their reports
(available only for years 1994 - 97 at the time of research) (Washington State
Department of Health, 1996 (Appendices); 1997; 1998; 1999). These data were
considered useful in which to compare Oregon data, due to Washington's
Northwest status and many similar crops, e.g., grapes, apples, and cherries.
Although the time span was shorter than the Oregon database by one year, the
number of cases was much higher (850 Washington vs. 234 Oregon). This
database was analyzed as it would be for Oregon data, i.e., determining the
frequency of the type of functional exposure(s) per person with no duplications (see
Methods). Of the 850 cases, 524 individuals experienced insecticide exposures at
least once, making that functional class the highest (Figure 1).The second highest
functional class was herbicides with 178 exposures at least once.It is interesting
to note that Washington tabulates disinfectant and related exposures, whereas
Oregon does not.29
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Note: Some cases may have experienced exposure to more than one functional
class, and were, therefore, counted in more than one functional class in
Figure 1. If a case experienced exposure to the same class more than
once, it was counted only one time for that particular class, (i.e., non-
duplicated occurrence).
Source:(Washington State Department of Health, Appendices, 1996, 1997;
Washington State Department of Health, 1998, 1999)
Figure 1.1994-1997 Functional Classes in Washington State by Pesticide
Poisoning Cases (definite/probable/possible cases) (n=961 non-
duplicated occurrences for 850 cases)
Pesticide Chemical Class
The University of Miami Department of Cardiology indicated that most pesticide
poisonings in the United States (i.e., more than 80%) were due to either30
organophosphate or carbamate compounds (Slapper, 1999). Sometimes
pyrethroids and pyrethrins were used more frequently due to their lower toxicity,
i.e., considered slightly to moderately toxic to mammals (Wilkerson, 1998).
However, these compounds were often combined with other more hazardous
chemicals in order to increase their effectiveness (Wilkerson, 1998).
Statistics on chemical classes presented in surveillance state reports were
totaled and displayed a number of different ways, between states and sometimes,
from year to year. This researcher, therefore, adapted information to make it more
consistent where possible. For example, in the Arizona data, active ingredient and
product names that were seen in one section in later reports were converted to
chemical class categories listed in other sections of the report. This was to be
consistent with earlier reports that (normally) displayed chemical class information.
Data were also used as they were stated when adjustments could not be made, such
as listing "sulfur" in place of a chemical class, when no chemical class was
available in the report. Sometimes only "herbicide," a functional class, was
available, so it was used in place of a chemical class. See Table 6 for further
explanation. It was decided that the data for the table should be calculated as it
was, because the reports listed each chemical class only once for the first three
years, but all of the products for each case in the last two years. This was one way
to make the information more consistent.
Results from Arizona indicated that the two most commonly reported
chemical classes over the five-year period were organophosphates and31
pyrethrins/pyrethroids (two classes).Table 6 indicates what percentage of the
cases for each year experienced a certain chemical class at least once, listing the top
three
Table 6
Top Three Chemical Classes Experienced
by Definite (Confirmed)IProbablelPossible Cases* for Arizona
1994 1995 1996 1997 1998
n=38 n=48 n33 11=35 11=15*
(%)_____ (%)______ (%) (%) (%)
Op 55 Py 56 Op 67 Op 80 Op 73
Py 18 Op 31 Su PP 40 Py 20
30 PG 20
Un 13 Cr 15 Py 15 Hr 9 Bo 13
Hr 15 Oc 9
Ch 9
*Includes both occupational and non-occupational cases. From 1994 to 1997, only
"definite/probable/possible cases were considered real cases by Arizona. In 1998,
suspicious cases were included by the state as real cases. In order to be consistent
with earlier years, the researcher did not include these four cases.
Note: For 1994 to 1996, each chemical class was noted in the Arizona tables one
time only per case. For example, one would see "organophosphorus" only
once (in contrast to PARC's methods of counting all chemical classes,
regardless of duplication). For 1997 and 1998, all active ingredients and
products only were listed. Chemical classes were assessed by the
researcher, with information from the reports, and counts were made
without duplication to be consistent with the earlier years. In addition, it
was possible for a case to have been exposed to more than one chemical
class.32
Table 6 (Continued)
Bo = Borate (Other in this report)
Ch = Chioronicotyne (Other in this report)
Cr = Carbamates
Hr = Herbicide
Oc = Organochiorine
Op = Organophosphates
PG = Plant growth regulator
Py = Pyrethroids
PP = PyrethroidslPyrethrins (two groups into one)
Su = Sulfur (Other in this report, sometimes also given class inorganic)
Un = Unknown
Source:(Arizona Department of Health, 1995, 1996, 1997, 1998, 1999)
In Texas, the years 19941998 reflected similar information for
occupational reports. (See Table 7.)
Table 7
Top Two Chemical Classes Experienced by
Occupational Cases in Texas
1994 1995 1996 1997 1998
fl102* fl133* n=129 n42** fl55**
(%) (%) (%) (%)
Op 35Un 29Op 27Op 41 PP 51
Un 18Op 25 Bi 22 PP 14Op 2533
Table 7 (Continued)
* Because the reports for these twoyears did not have chemical class data, other
sources with chemical occurrence information were used. "N" for these two years
represents the number of chemical class occurrences, not cases. The percentages
listed represent percentages of occurrences that were calculated. For years 1996 to
1998, "N" represents the case totals. The percentages listed were given in the
reports as "a certain percentage of the reports received."
**These cases designated as "confirmed."
Bi = Biological insecticides (includes pyrethroids)
Op = Organophosphates
PPPyrethroids/pyrethrins
Un = Unknown
Sources:(Wilkerson, 1997, 1998, 1999; R. Rosales, personal communication,
December, 1999).
Organophosphates, in most cases, tended to be the problem pesticide class for both
Arizona and Texas.
Comparing the 1994-97 Washington database to Oregon's for chemical
classes was considered. However, chemical class information was not included in
the case listings. Due to the enormity of the Washington database, and the
ambiguity of assessing chemical classes (i.e., assessment of Margot Barnett,
Toxicologist for Oregon Health Division vs. the EPA's listing) this data piece was
not determined and analyzed.34
Pesticide Active Ingredients
Using the 850 cases from Washington state noted earlier in this research,
active ingredients were counted as they would be for Oregon data (i.e., all products
included per case, regardless of duplication).Chlorpyrifos was found to be the
active ingredient seen most frequently, followed by 2,4-D. Only the top ten active
ingredients are shown in Figure 2 due to the number of active ingredients in all.
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Note: The number of active ingredients was determined by totaling all listed
components included in the Washington State reports, regardless of
duplication. In this case, only those active ingredients that were the ten
highest in frequency were shown in this figure.
Source:(Washington State Department of Health, Appendices, 1996, 1997;
Washington State Department of Health, 1998, 1999)35
Figure 2 (Continued)
Figure 2.19941997 Pesticide Poisonings in Washington State by Top 10
Active Ingredients (for definite/probable/possible cases) (n = 493
occurrences)
Health Effects
Symptoms. A proper diagnosis of pesticide poisoning (and the type)
depends on checking the history of chemical exposure and comparing it to the
resultant signs and symptoms, and sometimes, test results, as seen by the health
care provider (Oregon Health Division, Pesticide Poisoning Investigative
Guidelines, 1995). Signs and symptoms are the result of the combination of
chemicals, chemical class(es), duration of exposure, and route of exposure (Oregon
Health Division, Pesticide Poisoning Investigative Guidelines, 1995). Clinical tests
exist to check for chemical exposure such as red blood cell cholinesterase and
plasma tests for N-methyl carbamates or organophosphates.
The time period it takes to develop symptoms will depend on the product
and the amount to which the patient was exposed. For acute exposures, effects may
be seen from within minutes up to 12 hours. Lower levels of exposure where
symptoms are seen after several days or weeks have been noted as well (Oregon
Health Division, Pesticide Poisoning Investigative Guidelines, 1995).
Susceptibility. Individuals who are particularly susceptible to pesticide
exposure effects are: 1) Children because of their smaller size, and consequently,
larger dose, and because they are more likely to crawl around and/or experimentri
with pesticides that are found; and 2) People who are asthmatic or have other
respiratory problems, even in cases where the pesticides are correctly applied
(Oregon Health Division, Pesticide Poisoning Investigative Guidelines, 1995).
Surveillance. Pesticide surveillance tracking systems usually include those
target organs affected along with their relevant symptoms. The body systems or
target organs, only, were being analyzed in this study. Symptoms had been
collected by PARC, e.g., fatigue for the body in general; abnormal heartbeats for
the cardiovascular system; blood in the urine for the renal system; nausea for the
gastrointestinal system; burns for the eyes; rash for the dermal part of the body; and
breathing difficulty for the respiratory system. Then the systems affected were
noted.
The only health data that were comparable to that of Oregon and which
were obtained from another state that is part of the surveillance system were from
Texas for 1997 and 1998. Table 8 shows the percentages for confirmed
occupational cases. Patients can potentially experience more than one systemic
effect.37
Table 8
Affected Biological Systems Data from Texas
Systems Affected 1997
n=42
(%)
1998
n55
(%)
Nervous System -'67 87
Gastrointestinal 55 -69
Respiratory 48 --60
Dermatological --38 16
Eye 36 40
Cardiovascular 31 '18
Genital/Urinary 17 4
Source:(Wilkerson, 1998, 1999)
The figures above were taken from bar charts and were not easily readable; hence,
the approximation (-) designation. It is interesting to note that the system with the
most reported effects was the central nervous system, which is the system usually
affected by insecticides.
The present surveillance systems capture acute and sub-acute symptoms.
At this time there really is no system designed that can capture chronic health38
effects associated with pesticide exposure. Even so, there are still long-term effects
being researched and that are worth noting.
Chronic effects. Chronic pesticide disease is usually related to one of two
scenarios. Either there has been a low dose exposure over a long-term period to
several chemical classes (e.g., organophosphates or organochiorines, which affect
the nervous system) or the affected individual has received a large single dose
(Oregon Health Division, Pesticide Poisoning Investigative Guidelines, 1995).
Unfortunately, pesticide surveillance does not usually include monitoring of long-
term effects due to the logistic difficulties involved in tracking exposures to
symptoms over time.It would be particularly difficult in tracking migrant workers
due to their transient existence.
Even so, much research has resulted in information regarding chronic
exposures in general. Examples of long-term effects include the (inconclusive)
association between chiorophenoxy herbicides and non-Hodgkins lymphoma
(Oregon Health Division, Pesticide Poisoning Investigative Guidelines; Zahm,
1997). Animal studies demonstrate that many fungicides, insecticides and
herbicides cause cancer in animals by way of immune function alteration, tumor
promotion, hormonal action, and gene mutation (Zahm, 1997). Epidemiologic
studies on the general toxic effects of organophosphates show not only neurologic
damage, but: 1) more B-cells; 2) reductions in leukocyte phagocytic action; 3)
decreases in some T-cells; and 4) and increase in susceptibility to colds (Rodgers,
1992).Epidemiologic studies citing certain pesticides for health effects include39
triazine herbicides with an increased ovarian cancer risk (Zahm, 1997). Arsenical
insecticides have been associated with skin and lung cancer in humans. (Zahm,
1997). Organochiorine insecticides are implicated in increased risks of leukemia,
soft tissue sarcoma, pancreatic cancer, lung cancer, and lymphoma (Zahm, 1997).
Finally, organophosphate insecticides have been associated with lung cancer, non-
Hodgkins lymphoma, and leukemia (Zahm, 1997). Some reviewers of the
available research, however, believe that insecticides, fungicides, and herbicides
are only suspected human carcinogens; research has not successfully linked
pesticide experience to human cancers (Oregon Health Division, Environmental
and Occupational Epidemiology Website, 2000).
Occupational vs. Non-Occupational
Information from the Toxic Exposure Surveillance System (TESS)
indicated that during the years 1993-1996 at least 47,325 people who were six
years or older showed symptoms accountable to pesticide exposure (Calvert, 1999).
Of those noted, at least 6,323 (13%) were considered occupational exposures
(Calvert, 1999). The rest of the pesticide poisonings (87%) would then be due to
non-occupational exposures.
In addition, for 1994 to 1998, there were more non-occupational than
occupational exposures reported in Arizona for definite, probable, and possible
cases (see Table 9).!LI]
Table 9
Arizona Pesticide Poisoning Cases by Occupational Status
Type 1994* 1995* 1996* 1997* 1998**
n=38n48n33 n35 n19
(%) (%) (%) tL
0cc 18 23 30 11 26
Non 82 77 70 89 74
* Definite/Probable/Possiblecases
**During this year "suspicious" cases were grouped with definite, probable,
possible cases; otherwise, the number would be 15.
0cc = Occupational
Non = Non-occupational
Even so, Table 10 shows occupational versus non-occupational percentages
from Washington's Department of Heath. A breakdown between agricultural and
non-agricultural occupational cases is also provided.!II
Table 10
Pesticide Poisoning Cases from Washington State Department of Health
by Occupational Status
Type 1994* 1995* 1996* 1997* 1998*
n210n216 n=237n214n214
(%) (%) (%) (%) (%)
0cc 66 69 59 68 67
(70 Ag; (57 Ag; (55 Ag; (54 Ag; (62 Ag;
30 Non-Ag) 43 Non-Ag) 45 Non-Ag) 46 Non-Ag) 38 Non-Ag)
Non 34 31 41 32 33
*Definjte/probable/possjble cases
0cc = Occupational
Non = Non-occupational
Sources:(Washington State Department of 1-Iealth, 1996, 1997, 1998, 1999;
Washington State Department of Health, PIRT Summary to the 2000
Legislature, 1999)
Note: Case totals listed for each year were obtained directly from activity
breakdown information in the report, but may be more than the total of each
year's case listings in the back of each report. The total of four years using
the numbers above was 877, not 850.
Types of Occupational and Non-Occupational Exposures
Agricultural/Occupational. Agricultural workers have been assessed as
the occupational group with the greatest exposure to pesticides (Garcia, 1998).
Florida's Pesticide Surveillance Program has two initiatives involving prevention
and education. One involves farm workers, who are recognized as high risk.42
Female farm workers, in particular, are targeted by the farm worker education
initiative, which covers good prenatal care practices and pesticide safety (Florida
Department of Health, Florida Pesticide Poisoning Surveillance Program Website,
Nov 1999). Washington mentions in its 1996 report that for the fifth year,
agricultural workers were the occupational group with the most incidences of
pesticide-related illnesses (Washington State Department of Health, 1998).In
addition, it states that the largest portion of agricultural related occupational cases
are with those workers in the tree fruit industry. The reason for this may be due to
the labor intensity of the crops, the size of the industry, and the volume of pesticide
use (Washington State Department of Health, 1998).
The work itself poses risk of exposure. Exposure can take place during
mixing of chemicals, loading of equipment, applying the chemicals, cleaning the
equipment, and disposing of empty containers (Garcia, 1998). Exposure can also
take place by working in a field with pesticide residual, as in the case of Oregon's
berry pickers.
Agricultural jobs include: 1) pickers and other farm workers who can be
exposed to pesticide residual on crops, leaves, and soil; 2) mixers and loaders who
mix inert ingredients with concentrated pesticides and then load the mixture into
application equipment, such as backpacks and tanks for air blast equipment; 3)
applicators who apply the pesticide to crops, either by ground vehicle sprayers,
hand-held sprayer, or by air; 4) flaggers who mark the rows to be sprayed by crop
dusting air craft and stand by the end of fields; and 5) workers who transportI-f-,
pesticides to the field for mixing or to the farm for storage (G. Cooke, personal
communication, January 14, 2000). In Washington's report on 1996 data, it was
noted that those who directly handled pesticides, e.g., mixers, loaders, and
applicators, accounted for 51% of the pesticide-related illnesses in that year
(Washington State Department of Health, 1998). Usually, that number was 40 to
50%. The remaining included irrigators, thinners, and other workers exposed to
drift or residues on equipment and foilage (Washington State Department of
Health, 1998).
An example of agricultural pesticide poisonings is shown in 1994 to 1998
data from Arizona (Table 11). These data demonstrate that agricultural exposures
were usually a significant source of pesticide poisonings. However, agricultural
pesticide poisonings did seem to decline over time.
Table 11
Pesticide Poisonings in Arizona by
Agricultural and Non-Agricultural Status
j994* 1995*
n=4N
l8%occup23%occup
(not broken (100% Ag)
down)
* Definite/Probable/Possible Cases
1996*
30% occup
(100% Ag)
1997*
U= 35
11% occup
(50% Ag;
50%St)
1998**
n = 19
26% occup
(20% Ag;
80% St)
**Also includes "suspicious" ratingfor this year, considered a true case.Table 11 (Continued)
Ag = Agricultural types ofjobs
St = Structural (e.g., pesticide applicators)
Sources:(Arizona Department of Health Services, 1995, 1996, 1997, 1998,
1999)
Agricultural products determine which pesticides will be sprayed. The data
in Washington reports for 1994 to 1997 show the type of agricultural products
involved in pesticide incidents (Table 12). Data for 1998 were not available.For
the most part, fruit workers tended to experience more pesticide exposures, with
field crop workers second. In addition, job activities most frequently involved
were applicators, who usually had the highest risk of direct exposure, and farm
workers, such as those in irrigation or who performed thinning.45
Table 12
Washington State Department of Health Data on Pesticide Poisonings
and Related Agricultural Products
1994*
n97
(%)
1995*
n85
1996*
n=77
(%)
1997*
n=74
(%)
Field crops54Fruit 56Fruit 66Fruit 66
Fruit 31Field crops23Field crops20Field crops 19
Berries 7Nurs/Gm Hs14Nurs/Gm Hs5Nurs/Grn Hs7
Nurs/Grn Hs2Livestock 2Vegetable 4Livestock 4
Forest 1Berries 1Xmas trees 3Forest 3
Livestock 1Forest 1Berries 1 Other 1
Other 3Vegetable 1Other 1
Unknown 1Other 1
Unknown 1
*Definite/probable/possjble cases
Source: (Washington State Department of Health, 1996, 1997, 1998, 1999).
Agricultural exposure is also noted as the most common cause of
organophosphate poisoning (Slapper, 1999).This particular chemical class of
pesticide, as mentioned elsewhere in this research, tends to be one of the more
frequently involved in exposures overall.
Non-Agricultural/Occupational. Other occupational exposures, many of
those also involving organophosphates, have been seen in jobs that include truckers
who transport pesticide products, warehouse workers, manufacturers of pesticides,
pet groomers, paint manufacturers, pesticide control workers (structural), various
custodial and domestic workers who use these products, and firemen andemergency personnel who respond to pesticide fires and exposure emergencies
(Slapper, 1999; Zahm, 1997; G. Cooke, personal communication, January 14,
2000). In addition, exposures where there has been improper spraying (e.g., wrong
spray location or inappropriate pesticide) or ventilation of buildings have been
reported to OR-OSHA and other agencies. These spray incidents have resulted in
workers, such as administrative support, becoming non-typical occupational
victims of pesticide exposure (Wilkerson, 1997).
Examples of the types ofjobs affected, some specific and some general,
were seen in reports from Texas for the years 1994 to 1998 (Table 13). This
information serves only as an example of those jobs (and tasks) potentially
affected. Agricultural jobs seemed to be the most involved, although other types of
occupations were listed.47
Table 13
Occupation Categories and Job Tasks Involved in Pesticide
Poisonings in Texas
1994* 1995*
n=53
1996*
n129
1997**
n=42
1998**
n55
58% Ag: crop75% Ag: Highest no. 45% ag; 27% ag;
duster, workersfarm workeroccup rel pest
cleaning pest (highest at illnesses: 55% Non-Ag: 73% Non-Ag:
storage, pest 26 %) Farm (43%) those inmanagerial; managerial;
hdlers, workers, farming, service; service;
greenhouse landscape! fishing, or laborers; laborers;
workers, nursery! forestry; nextproduction production
workers greenhouse (17%)
loading grain, technical, sales,
workers caughtranch hand, and admin
in aerial or aerial applic.,workers.
ground drift, cotton gin
foreman,
42% Non-Ag: flagger
struct pest
applic, vet asst,25% Non-Ag:
digging diii, Clerk, oil well
housecleaner worker, struct
vaccummg, pest cont,
warehouse nurse truck
supervisor whodriver,
received a spillteacher,
warehouse
unloader
Ag = Agricultural
* Cases not indicatedas definite (confirined)/probable/possible
* * Cases indicatedas definite (confirmed)/probable/possible
Sources:(Wilkerson, 1995, 1996, 1997, 1998, 1999)Non-Occupational.Exposures in non-occupational circumstances
include, but are not limited to, out-of-control drift or improperly controlled direct
spray from agricultural fields onto the public driving by or neighboring homes,
improper "bombing" of insects in the house, suicide attempts, and accidental
ingestion by pets or children at home (Slapper, 1999).
Types of Businesses
Job title and task information was available in some of the literature.
Types of businesses affected by poisonings were not easily available, but in some
cases, could be ascertained (e.g., a strawberry farm worker works on a berry farm).
It was, therefore, important to look at where pesticides were being used, at least in
Oregon. The 1993 Hazardous Substance Survey from the fire marshal in Oregon
was reviewed for businesses who stored pesticides, indicating potential for
exposure. In these data more than 10 million pounds or gallons of specific
pesticides were reported (Rothlein, 1996). These pesticides were used by
businesses in whole sale farm supplies and products; urban pest control; highway
maintenance; wholesale vegetables and fruits; manufacturers of flour and grain mill
commodities; retail hardware and nurseries; and general storage and warehousing
(Rothlein, 1996).
Fumigants such as methyl bromide were used by companies that sold
chemical products; wholesale trade companies that sell flour and grains; and those
that sell other farm products (Rothlein, 1996). Much of the herbicide usage was
reported by storage and warehousing companies; agricultural services such as crop49
and soil preparation; and wholesale trade of farm supplies and products (Rothlein,
1996). Public works projects often utilized the herbicide, 2,4-D (Rothlein, 1996).
Finally, fungicides were noted to be used by wholesale trade of farm products and
petrochemicals, and agricultural services providing protection of crops (Rothlein,
1996).50
METHODS
Database Background
From 1988 to 1996, pesticide exposure incident data was entered into a
dBase Clipper program. With the advent of national standards, PARC began
collecting data in a program called Sensor Pesticide Incident Data (SPIDER),
which was developed and copyrighted by the National Institute for Occupational
Safety and Health (NIOSH) (C. Thomsen, personal communication, November 5,
1999). This program is an executable file that was written in Microsoft Visual
FoxPro and relates events, exposures, and individual demographics.
Information for the years 1994 through some cases in 1997 had been
entered into dBase IV. The rest of the 1997 cases through 1998 were entered into
SPIDER. The data sets consisted of information for about 300 incidents involving
almost 600 affected individuals (C. Thomsen, personal communication, November
5, 1999). The above databases, as well as appropriate statistical software, SPSS,
Versions 9 and 10, were used by the researcher.
Data Preparation
The research approach included determining what information was needed
from the two types of databases to answer research questions, clean up the data that
existed for the years being studied (e.g., supply missing data, delete duplications,51
resolve differences between database variables, etc.), blend the data from the
different sources, and then perform analysis. The most time-consuming part of the
research process was the preparation of the data for analysis.
Data Setup
One example showing the differences in the databases was the screen setup
upon entry to each database. In dBase the entire database for selected years could
be easily viewed in subsets, with variable names in columns and all individual case
entries in rows. In contrast, the whole database for SPIDER, complete with all
variables and entries, could not be pulled up. The researcher could only see
intercormected data entry screens with information for each individual case or full
data listings for only a few variables with no variable names. Many steps would
need to be taken in order to merge the two databases.
Importation
The first step was to determine which variables would be needed from both
databases that corresponded to the questions in the research. For example, it was
determined that RACE was the name of the variable in dBase where the race of the
individual was noted.Since the question as to who was Hispanic and who was not
would be asked in this analysis, the variable to use in SPIDER was determined to
be CCASEHIS (i.e., is the individual Hispanic or not). This process was conducted
for all the variables.52
The next step was to pull the data into SPSS for clean up. The dBase data
for 1994 to 1997 were sorted in dBase for human cases only (i.e., not pesticide
exposures to animals or environmental degradation by pesticides). In addition, they
were further filtered for "definite (or confirmed), probable or possible" cases, and
brought into a query in dBase. Only applicable variables were pulled through for
these data. They were then transferred into SPSS into a format not unlike a
spreadsheet, but with much more capabilities.
Most of the data in SPIDER were imported into SPSS in a different file by
the data manager. Not all of the information was retrievable and had to be entered
by hand. The information for SPIDER that was exported into SPSS included all the
remaining entries for 1997 and 1998, regardless of case type. The researcher
deleted those determined not to be "confirmed, probable and possible" with the use
of identifiers associated with those types of cases provided by the data manager.
No sorting of human vs. environmental or animal cases needed to be done, as
SPIDER only collected human cases.
Reconcilation
The next step was to assure that entries for each variable were consistent
between the two types of databases.In many cases, they were not and required
change. For example, coded answers for RACE in dBase were as shown in Table
14.53
Table 14
Reconciliation of dBaselV and SPIDER Variables
1ThàTëTV SPIDER
DñfRsult Translation Data Result
1 Asian I Yes (Hispanic)
2 Black 2 No (Not Hispanic)
3 Hispanic 9 Unknown
4 Native American
5 White
9 Unknown
Recoding was necessary to reconcile the differences. In this case, it was
decided that it was easier to translate, using SPSS functions, from dBase to
SPIDER as seen in Table15.For example, all non-Hispanic races in dBaselV (i.e.,
numbers 1, 2, 4,5)were recoded to number 2, which translated to "No" (i.e., not
Hispanic).54
Table 15
Recoded Results of Databases
dBase Result
1 (Asian)
2 (Black)
Recoded into
SPIDER Language
2 (Not Hispanic)
2 (Not Hispanic)
3 (Hispanic) 1 (Is Hispanic)
4 (Native American)2 (Not Hispanic)
5 (White)
9 (Unknown)
2 (Not Hispanic)
9 (Unknown)
oor blank (no info)9 (Unknown, unless
info obtained)
Recoding was necessary for other variables such as the county variable, age,
occupationallnon-occupational variable, the health systems affected variable,
pesticide function variable, and the chemical class variable. For example, the age
variable required the design of age ranges, assignment of each age to a range (e.g.,
43.80 to the age range 40 - 49), and the use of a number system for each range
(e.g., 40 - 49 represented by "5," the new data result). This number could then be
explained with an SPSS label in analysis and bar charts.
In another example, the health variable could be used in two ways: to show
clusters of symptoms and to count the number of times a particular system was55
affected. In order to see the clusters, each individual case received a number
representing a type of cluster, e.g., 1001010 represented onloff at each system
column, in this case, indicating "on" for effects of the general, central nervous
system, and gastrointestinal system seen in columns one, four, and six of the
system section in the databases. But to obtain totals for each system, the individual
health systems were assigned numbers, e.g., the General system received a "1." In
this case, each "1" represented one individual whose General system was affected.
Then all is, 2s, 3s, etc. were counted.
Finally, when it was obvious that insecticides were the leading functional
class and chlorpyrifos the most frequent active ingredient, each case was coded for
affirmative or negative to these specific names, filtered for "yes," and compared to
other variables where there was interest. An example would be the number of
occupational cases where chlorpyrifos was involved.
The most time-consuming variables to reconcile were those for functional
class, chemical class, and active ingredient. The dBase database was set up to
capture information for exposure of an individual to as many as five products, all
with their own functional class, chemical class, and potentially up to five active
ingredients (as well as inert ingredients). Number coding to be entered for
functional class, chemical class, and active ingredients had been designed by PARC
to avoid entering words and to facilitate data analysis. For example, "01"
represented "insecticide" for the function and "09" indicated "organophosphate."
Four digits, beginning with 0001, depicted various active ingredients, again,56
assigned by PARC. All of these individual data pieces were given their own
variable name that one could easily see on the screen. For example, CHEM1_Al2
was the variable name for the second active ingredient for the first product entered.
The variables for SPIDER, however, could not be seen and were different in
name from that of dBase. EPA number coding was used for functional class,
chemical class, and active ingredients, none of which matched the PARC system.
For example, the number in dBase for Malathion was 0144; in SPIDER, the EPA
code was 057701.
In addition, there were missing data and non-consistent functional class
assignment and chemical class assignment between the two types of databases.
For example, information for 1994 in dBase did not show any pesticide functions
entered. That information was obtainable, however, by comparing either the
chemical class of that product or first active ingredient (when chemical class was
not available) to chemical lists provided by PARC. Further, some of the data
answers for dBase were so different for functional and chemical class from
SPIDER, that the advice of Margot Bamett, M.S., CIH, a toxicologist from Oregon
Health Division, was solicited to determine a common list for both functional and
chemical classes.
The SPIDER functional class list was much more involved than that of
dBase. Therefore, it was decided that it would be easier to convert all to the dBase
list (i.e., go from specific to general). For example, on the SPIDER list there were
several types of herbicides listed, e.g., aquatic herbicide vs. terrestrial herbicide.57
That kind of differentiation had not taken place in dBase entry; on the dBase list,
there was only one choice for herbicide--"herbicide". Except with a minor change
of adding "fumigant" to the list, and changing one of the numbers, the old dBase
function list was used and the databases were reconciled (Table 16).
Table 16
New Functional Class Table for Both Databases
Function
01 Insecticide
02 Herbicide
03 Fungicide
04 Rodenticide
05 Fumigant
06 Other
09 Unknown
A new chemical class table was required and necessitated the assistance of
Margot Bamett (toxicologist), who was involved with the updating of the SPIDER
system. The chemical class code breakdown from dBase and the SPIDER class
code breakdown were compared and another table designed, much of whichconverted several of the dBase classifications into "other." In this case, dBase had
been too defined, so the latest SPIDER list (not in the system yet) was chosen as
the new table (Table 17).
Table 17
Converting dBase Chemical Classes to New Spider Chemical Classes
Dbase SPIDER
(Old Designations) (No. used for new coding)
Arsenicals
IOrganometallic (10)
Ior Inorganic (1 1)
Benzoic Acid Derivatives Other (96)
Biologicals Biologicals (15) (except for methoprene,
avermectin, antibiotics and pheromones
which could be Other (96))
Carbamates/Dithiocarbamates Thiocarbamate (09)
Carbanilates Other (96)
Coumarins Coumarins (12)
Dicorboximides Other (96)
Dinitroanilines Other (96)
Dipyridyls Dipyridyls (06)
Fluoro-Ninitro-Toluidine Other (96)
Indandiones Indandiones (13)
Inorganics Inorganics (11)
Nitrocresols&Nitrophenols Other (96)
N-Methyl Carbaniates N-Methyl Carbamates (03)
Organochiorines Organochlorines (01)Dbase
Organometallics
Organophosphates
Petroleum Products
Phenoxy Acids/Derivatives
Phthalic Acids
Pyrethrins/Pyrethrum
Pyrethroids
Sulfonylureas
Substituted Benzenes
Triazines
Triazoles
Uracils
Urea Derivatives
Unknown
Table 17 (Continued)
SPIDER
new coding)
Organometallics (10)
Organophosphates (02)
Other (96)
Chiorophenoxy (07)
Other (96)
Pyrethrins (04)
Pyrethroids (05)
Other (96)
Other (96)
Triazines (08)
Other (96)
Other (96)
Other (96)
Unknown (99)
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All active ingredients in both databases were converted from code numbers
into the actual words. Active ingredient names were reviewed by the PARC
coordinator for consistency.
Adjustments were made in dBase to the new codings where needed. With
SPIDER, only the active ingredients, in the form of EPA numbers (pccodes) could
be brought down into SPSS. No functional or chemical class informationwasobtainable through importing. Therefore, the active ingredients were handled first.
Their labels were "turned on" in SPSS so that the active ingredient information
could be typed into words in a different variable column, as mentioned above. The
active ingredients were then researched for their chemical class, and then function,
using the dBase chemical listings provided by PARC. Information was then
converted into the new functional and chemical class codes, and placed into new
variable columns. For both dBase, and especially SPIDER, there were some active
ingredients, for which chemical class and function could not be determined, using
either the PARC chemical lists or EPA information that was available. These
active ingredients were referred to the toxicologist for assessment.
Finally, there was also missing information in many places. Missing
information had to either be supplied or designated as "unknown" under the new
coding.
Merging
Once variables were reconciled with the same coding, the identical variable
name and structure (e.g., length of variable and column, nominal vs. numeric, etc.)
was confirmed between the two types of databases. Then labels could be added to
the variables, where not yet existing, to explain what the data results meant. For
example in the scenario mentioned earlier, labels would be set up indicating that: 1
= Hispanic; 2 = Non-Hispanic; and 9 = Unknown. When analysis table and graphs
were generated, these alpha labels would show in place of the numbers. Once all of
this was done, the databases could be merged, and analysis could begin.61
Database Analysis
The data were pulled from SPSS, Version 9 into Version 10 so that analysis
could be conducted. Tables and charts were designed and generated. From there,
results were obtained and further discussion could be made.
Software Functions
Individual years, using the data filtering function, and the 19941998 time
period were both reviewed for many of the variables where analysis for both was
deemed necessary or interesting. In some cases, it was not necessary to do so. For
the most part, the functions used in this software were the following:
1.AnalyzeDescriptive StatisticsFrequencies: for one variable
2.AnalyzeDescriptive StatisticsCrosstabs: for two variables
These functions would produce the tables with data that could be used in the
research. Bar charts were chosen to visually demonstrate the data when used.
Variable Detail
Some of the variables could not be readily analyzed by SPSS at first,
directly using the functions shown above.In some cases, the data had to be
manipulated further. An explanation is presented below. Due to the researcher's
limited expertise with the software and time constraints, the data were handled as
noted. It may be that more sophisticated programming could have produced the
same results.62
1.Functional Classes
For Oregon data (and Washington, to be consistent), the following was
done:
a) Duplicate functional exposures were eliminated for each case. For
example, if an individual was exposed to two herbicides and one
insecticide, one of the herbicide exposures was deleted. This was
done to show the total exposures to be one herbicide and one
insecticide exposure, i.e., that person experienced herbicide and
insecticide exposure. This was done to be consistent with PARC's
way of determining functional class results in the past.
b) Non-duplicated functional class data from each of the individual
variables, e.g., TYPE_i, etc. were then placed under a TOTAL
variable.
c) That new variable could then be used to analyze for yearly and total
time period frequencies, using the functions listed earlier.
2.Chemical classes (Oregon data only)
a) All chemical classes were included for each case, just as PARC had
done in past analysis. Duplicates were not deleted. For example, if
an individual had been exposed to two triazines and one
organophosphate during an event, all were used in analysis and
considered "occurrences."63
b) Individual variables for chemical classes, i.e., CLASS_i to
CLASS_5 were all placed under a new variable, TOTCLASS.
c) That new variable could then be used to analyze for yearly and total
time period frequencies, using the functions listed earlier.
3. Active ingredients
a) For Oregon (and Washington, to be consistent), all active
ingredients were included for each case, just as PARC had done in
past analysis. Duplicates were not deleted. For example, if an
individual had been exposed to two atrazines and one chlorpyrifos
during an event, all were used in analysis and considered
"occurrences."
b) Individual variables for active ingredients, e.g., PCCODE1a, etc.
were all placed until a new variable, AITOTAL.
c) That new variable could then be used to analyze for yearly and total
time period frequencies, using the functions mentioned earlier.
d) Graphs for each year could be devised, if needed, with all the active
ingredients. Because of the number of active ingredients for 1994
1998, a graph showing all the information was too dense.
Therefore, a new sub-database was formed from AITOTAL to show
the top 10 active ingredients, and a graph devised from that
information for the total time period.Analysis of the rest of the variables was straightforward and the functions
explained earlier were used. Population information was obtained from both the
U.S. Census Bureau Website and the Population Research Center in Portland,
Oregon. This information was used to estimate rates, per 100,000 people, for
poisonings by county and race.65
RESULTS
Results illustrated in bar charts and tables below are for those Oregon cases
that were designated as definite (confirmed), probable, or possible.This means
that the data do not represent all of the pesticide poisonings for the years 1994-
1998, only those which are considered more reliable by and of interest to PARC.
When "total pesticide poisonings" is used, it refers to these selected cases.There
were 234 total cases --or poisonings--being studied.
General Incident Information
Geographical Occurrence, i.e., Counties
Frequencies. Both Marion and Multnomah counties ranked equally when
only frequencies of pesticide poisonings for 1994 to 1998 were compared. They
both showed the highest number of poisonings. Each county represented almost
19% of the total poisonings for the time period studied (44/234). Washington
County was the second highest with almost 10% of the total poisonings (23/ 234).
Multnomah County experienced the greatest number of pesticide poisonings
on an annual basis for the majority of the five-year period than any other county.
Table 18 displays counties with the highest percentage of pesticide poisonings for
each year.Table 18
Counties with the Largest Percentage of Pesticide Poisonings for Each Year
1994 1995 1996 1997 1998
Marion MultnomahWashingtonMultnomahMultnomah&
Wasco
49% 28% 32% 35% 13%
(26*/53**)(12*/43**) (15*/47**) (21*/60**) (4*/31**)
*Frequency of pesticide poisonings for that county
* * Total pesticide poisonings for thatyear
Many of the pesticide poisonings in these counties involved more than one
individual. For example, during1994in Marion County,16office staff were
exposed to structural pesticide residual from an organophosphate. This event
involved more people than any other in the five-year period.
The event with the largest number of poisonings in Multnomah County
during 1995 involved five wait staff at a restaurant who had been exposed to an
organophosphate residual spray applied by the manager. This pesticide was also an
organophosphate.
In 1996, 12 medical staff at a hospital were affected by an organophosphate
while caring for a patient who was excreting the pesticide. This took place in
Washington County.67
In 1997, the largest group event in Multnomah involved 12 people, some of
who were students who had been exposed to drift at a school. The pesticide
involved was a phosphonate herbicide, but labeled as an "other" chemical class in
this research, per the recommendation of the toxicologist involved with this study.
The majority of pesticide poisonings for the top two counties in 1998,
Multnomah and Wasco, involved individuals rather than groups. The exception
was a two-person event in Multnomah County involving a patient who had ingested
an organophosphate insecticide and the medical person affected by exposure to that
patient.
Rates. As mentioned previously, Marion and Multnomah counties had the
highest frequencies and percentages for the five-year study period. They would
also be considered more urban than many of the other counties. When rates
indicating pesticide poisonings per 100,000 people were calculated using Oregon
population data, however, many of the counties with the highest rates were rural
(see Table 19).For the five-year study period, the top five counties in descending
order of pesticide poisonings per 100,000 people were: Wheeler, Wasco, Union,
Malheur, and Benton and Marion. Multnomah County dropped to i5place with a
rating of 1.4 poisonings per 100,000 people.68
Table 19
1994 to 1998 Pesticide Poisoning Rates by County
County Iate County : Rate*
Wheeler 12.7 Umatilla 1.8
Wasco 4.4 Multnomah 1.4
Union 4.1 Yamhill 1.3
Malheur 3.5 Washington 1.2
Benton 3.4 Hood River 1.1
Marion 3.4 Lane .9
Curry 2.7 Lincoln .9
Tillamook 2.5 Clackamas .8
Morrow 2.2 Josephine .8
Columbia 2.0 Douglas .6
Jackson 2.0 Deschutes .4
Klamath 2.0 Polk .4
Linn2.0
*per 100,000 people
Note:Rates were determined for each county using total frequencies for the five-
year period and a total of all mid-year populations (July) for each year.
Ex:Wheeler calculation-3
1 poisoning for five-year period X 100,000
(1,500+1,550+1,600+1,600+1,600)=12.7
Source: Population data was provided by the Population Research Center at
Portland State University. (Cai, 1999)Annual rates were also calculated for each county. Those counties with the
highest rates for each year are shown in Table 20.
Table 20
Counties with the Highest Rates of Pesticide Poisonings for Each Year
.i994 1995 1996 .1997 .Z998.
Tillamook Linn Hood River Wheeler Wasco
13.1* 7.1* 53* 62.5* 17.7*
*per 100,000 people
Note: Rates were determined for each county using frequencies for each year and
a mid-year population (July) for that year.
Ex:1994 Tillamook calculation-*
3 poisonings X 100,00022,900 population=13.1
Source: Population data was provided by the Population Research Center at
Portland State University. (Cai, 1999)
Rates for both the five-year period and for each year gave very different
information as opposed to strict percentages.70
Demographics of Affected Population
Age. The largest age group to be affected by pesticide exposure from 1994
to 1998 was the 40 49 year-old age-range (Figure 3).This age-range comprised
26% of the total pesticide poisonings for the five-year period (6 1/234). The second
largest ranking was shared between the 10 - 19 year-old group and the 3039 year-
old group, each at almost 15% of the total poisonings (34/234).
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Figure 3.1994 - 1998 Pesticide Poisoning Cases by Age Ranges (n = 234)71
These data may be somewhat questionable, however, because 12% of the
age data for the total cases was discovered to be unknown (29/234). The year with
the largest percentage of unknown age data was 1994 at 28% of that year's total
poisonings (15/53).This unknown age group was also the largest age category for
that year, followed by the 40 - 49 year-old age-range (Table 21). The year 1997
had the lowest percentage of unknown age data with 3% of that year's total
poisonings (2/60). The age range with the highest percentage of poisonings in this
year at 38% of the total poisonings for that year, however, was the 10 - 19 group
(23/60). It was not the 40 -49 year-old age-range, as was usually seen in other
years with more unknown data.
Table 21
Age Ranges with the Largest Percentage of Pesticide Poisonings for Each Year
1994 1995 1996 1997 1998
Unknown 4049 yr 4049 yr 1019 yr 4049 yr
Age_____________
28% 30% 21% 38% 39%
(15*/53**)(13*/43**) (10*/47**) (23*/60**) (12*/31**)
*Frequency of poisonings in this age range
**Total poisonings for that year72
In 1994, the second highest age range was the 40-49 year-olds with almost 25% of
total poisonings for that year (13/53). The second highest age group for 1997 was
also the 40 - 49 year-olds, with almost 22% of the total poisonings for that year
(13/60).
Gender. For the years 1994 to 1998, the female population experienced
the majority of pesticide poisonings with almost 60% of total poisonings (140/234).
Females also demonstrated the most poisonings for each individual year. There was
only one case with an unknown gender in 1997. This probably did not greatly
affect results for that year at not even 2% of the total poisonings for that year
(1/60).
The difference in poisoning frequency between males and females was also
the most noticeable in 1997 (Figure 4). The number of females was more than
double that of males (41 to 18). In addition, when that specific year was reviewed
more closely for occupational status, it was found that the largest segment was
comprised of females who had experienced poisonings in non-occupational
circumstances (Figure 5). This segment was 55% of total poisonings for that year
(33/60).73
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Figure 4.1994 - 1998 Pesticide Poisoning Cases by Gender (n = 234)
Overall, females outnumbered males for the five-year period and each individual
year, and also outnumbered males for both occupational and non-occupational
cases when they were separated for 1994 to 1998. In total occupational cases,
females were 55% of the total occupational poisonings (63/114). With the non-
occupational cases for the five-year period, an even greater percentage (64%) of the
poisonings were with females (Figure 6) (77/120).74
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Figure 5.1997 Pesticide Poisoning Cases by Gender and Occupational Status
(n = 60)75
Figure 6. 1994 - 1998 Pesticide Poisoning Cases by Occupational Status and
Gender (n = 234)
Age and gender were also analyzed together for 1994 to 1998 (Figure 7).
The largest percentage of poisonings was in the 40-49 year-old group, which was
comprised of 62% (38/61) females and almost 38% (23/6 1) males. The second
ranking was shared with two age groups. The 10 19 year-old group was
comprised of almost 59% females (20/34), 38% males (13/34), and almost 3%
unknown gender (1/34). The 30-39 year-old group consisted of almost 56%
females (19/34) and 44% males (15/34).76
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Figure 7. 1994 - 1998 Pesticide Poisoning Cases by Age and Gender (n234)
Race (Hispanic and Non-Hispanic). Non-Hispanics were determined to
have experienced the most pesticide poisonings for most of 1994 to 1998, with
almost 62% of the total poisonings (144/234) (Figure 8). Hispanics overall
represented a very small percentage at only 8% of total poisonings (18/234).
However, each year indicated an unknown race segment, with 1994 being the
highest at almost 72% of the total poisonings for that year (3 8/53).In addition, for77
all of the five-year period, the unknown segment made up almost 31% of the total
poisonings (72/234). This is a substantial number of cases for which there is no
information about the race of the individuals affected.
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Figure 8. 1994 - 1998 Pesticide Poisoning Cases by Race (n = 234).
Population-based rates for race were calculated by the researcher to
determine if pesticide poisonings had a greater impact on the Hispanic population
than the Non-Hispanic one. Racial information was obtained from the U.S. Census
Bureau Website for each year (U.S. Census Bureau Website, 2000). Two data78
pieces were pulled: total Hispanics and total population. The total Hispanic figure
was subtracted from total population to obtain the Non-Hispanic figure. This
category was determined in this way, due to overlap in races noted in the other
categories. Because of the unknown race portion of the total data, rates could not
be compared between racial categories or from year to year with certainty.
However, rates were compared as levels of missing data were increased to see if
any trends existed. Table 22 shows the rates calculated in order of least missing
data to most. In the year with the lowest percentage of missing information, 1996,
the rate for non-Hispanics was greater than that for Hispanics. In the other years
with higher percentages of missing information, the rate for Hispanics was greater
than for non-Hispanics. The difference between the two racial categories did not
consistently increase, however, as percentages for missing data increased.Table 22
Pesticide Poisonings by Racial Population-Based Rates*
In Ascending Order of Missing Racial Data
19%
.0 . ....._
1997
ul1::iO.._
1995
72%
Year 1996 1998 1994
Total No.
Poisonings 47 31 60 43 53
Hispanic 1.1 1.0 5.3 1.2 1.3
Non-
Hispanic 1.3 .75 1.2 1.0 .44
Total
Population 1.5 .94 1.9 1.4 1.7
*per 100,000 people
Note: The rates were calculated by multiplying the poisoning frequencies of each
racial category for each year by 100,000 and dividing the result by the
respective population.
Source:(U.S. Census Bureau Website, 2000 for population figures)
Race and gender were analyzed together (Figure 9). The largest number of
cases from 1994 to 1998 were attributed to the non-Hispanic sample. Of this
group, almost 63% were females (90/144) and almost 38% were males (54/144).
The Hispanic sample had very few cases and was comprised of almost 28%
females (5/18) and 72% males (13/18). In addition, in 72 cases the race of the80
affected individuals was unknown. Of these, almost 63% were females (45/72),
36% were males (26/72), and 1% was of unknown gender (1/72).
100
80
6))
Cl,
) 40
Gender
20 Female
Z Male
0 Unknown
Hispanic Non-Hispanic Unknown
Race
Figure 9. 1994 - 1998 Pesticide Poisoning Cases by Race and Gender (n = 234)
Race data were also reviewed together with age data for 1994 to 1998
(Figure 10). The largest age group, the 40-49 year-old range, was comprised of
8% Hispanics (5/6 1) and 59% non-Hispanics (36/6 1). The unknown racial segment
made up almost 33% of the total cases in this age range (20/6 1).The second
ranking was shared with two age groups. The 10 19 year-old group was81
comprised of almost 15% Hispanics(5/34),almost56%non-Hispanics (19/34), and
29% unknown race cases (10/34). The 30-39 year-old group consisted of almost
9% Hispanics (3/34), almost 71% non-Hispanics (24/34), and almost 21%
unknown race cases (7/34).
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Figure 10. 1994 - 1998 Pesticide Poisoning Cases by Age and Race (n = 234)82
Racial groups were assessed for each county for 1994 to 1998 using strictly
frequencies. Data showed that the largest number of poisonings occurring among
Hispanics took place in Multnomah County with almost 39% of the total (7/18).
Washington County ranked second for numbers of poisonings among Hispanics.
The largest percentage of non-Hispanic poisonings was also found in Multnomah
County at almost 21% of the total (30/144), followed by Washington County. The
largest percentage of the unknown racial segment, at 36% of the total, was found in
Marion County (26/72).Earlier in this research, it was noted that Marion County
was the center of growth for the Hispanic population. These racially unidentified
individuals might be Hispanic.
Race and occupational status were examined together for 1994 to 1998
(Figure 11). The non-Hispanic group, which was the largest known racial category,
consisted of almost 46% occupational cases (66/144) and 54% non-occupational
cases (78/144). The Hispanic population was comprised of almost 56%
occupational cases (10/18) and 44% non-occupational cases (8/18). There were a
large number of cases for which there was no data on race. In this category,
occupational exposures were responsible for almost 53% of the cases (38/72),
whereas non-occupational exposures attributed to 47% of the cases (34/72).83
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Figure 11.1994 - 1998 Pesticide Poisoning Cases by Race and Occupational
Status (n = 234)
Race and types of businesses were also evaluated. Businesses seen in
Hispanic pesticide poisonings involved agricultural types of businesses: deciduous
tree fruits, ornamental horticulture and nursery products, farm management
services, and forestry services (Figure 12). The largest percentage was ornamental
horticulture at 50% of total occupational Hispanic poisonings (5/10).6
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Figure 12. 1994 - 1998 Hispanic Pesticide Poisoning Cases by Types of Businesses
(n = 10 of 114 occupational cases)
For non-Hispanics, however, types of businesses involving pesticide
poisonings were much more varied. The business category with the highest
percentage of pesticide poisonings included general medical and surgical hospitals
at almost 17% of total occupational non-Hispanic poisonings (11/66). Eating and85
drinking places followed this category. Neither of these business types could be
considered typical areas for pesticide exposure.
For the unknown race category, the highest numbers were seen in the public
finance, taxation, and monetary policy agencies.Other businesses followed
considerably behind.
In addition, race and occupation were analyzed together. Occupations of
Hispanics tended to be farm workers, nursery workers, and forestry workers.
However, for the non-Hispanic occupational cases, the jobs with the highest
exposures were those of registered nurse, followed by wait staff. Seventeen cases,
all of which were for general office clerks, were seen in the unknown racial
segment.
Types of Pesticides
Chemical Function. Insecticides were determined to be the leading
pesticide functional class from 1994 to 1998 (Figure 13). Of the 234 affected
people in this database, 75% received at least one insecticide exposure (176/234).
The next highest-ranking functional class was that of herbicides at 15% of the total
people affected (36/234).86
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Note: The figure above shows the number of cases affected by each functional
class. The total (250) represents the total number of functional class
occurrences that were not duplicated (see Definitions). An individual case
could be counted in more than one functional class, because an individual
could be exposed to more than one type of functional class in a pesticide
exposure event, (e.g., used one insecticide product and one herbicide
product). Therefore, both exposures would be counted for each category.
However, if the individual was exposed to more than one product of the
same type of functional class, (e.g., two insecticides), it would be counted
only one time, (i.e. exposure to insecticides).
Figure 13.1994 - 1998 Functional Classes by Number of Pesticide Poisoning
Cases Affected (n250 non-duplicated occurrences of all classes for
234 cases)87
Insecticides accounted for the greatest proportion of total pesticide cases in
every year, with the highest percentage (89%) in 1994 (Table 23). Except for an
increase in 1998, insecticide percentages tended to drop over the five-year period.
Table 23
Pesticide Functional Classes with the Highest Percentages for Each Year
I 1996ki9
InsecticidesInsecticidesInsecticidesInsecticidesInsecticides
89% 79% 70% 63% 77%
(47*/53**)(34*/43**)(33*/47*4)(38*/60**) (24*/31**)
* Frequency of insecticide poisonings
**Total poisonings for that year
Because insecticides tended to be the most frequently experienced
functional class, this type of class was analyzed with other variables for 1994 to
1998. For example, insecticide exposures were evaluated by county. The county
with the highest insecticide exposure for the five-year period was Marion County
with 21% of the total insecticide poisonings (37/176). Insecticide exposures in
Marion County were 84% of total poisonings for that county (37/44).
Insecticide poisonings were also analyzed by race for the five-year period
(Figure 14). Of the total insecticide poisonings, Hispanics experienced only 3%88
(6/176). For the 18 total Hispanic cases, 33% were due to insecticide exposures
(6/18). Of the total insecticide exposures, 64% were experienced by non-
Hispanics (112/176). For this population, insecticides were very much involved
with poisonings, representing almost 78% of the total non-Hispanic poisonings
(112/144).Figure 14 also shows that among the unknown race segment,
insecticides were the most frequently experienced functional class. Insecticides
accounted for 81% of the poisonings in which race was unknown (58/72).
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Figure 14. 1994 - 1998 Pesticide Poisoning Cases by Race and Insecticide
Exposure Status (n = 234)When data were broken down into occupational and non-occupational
categories for 1994 to 1998, insecticides were determined to be the highest for both
segments (Figure 15).Seventy five percent of occupational (86/1 14) and 75% of
non-occupational poisonings (90/120) were from insecticides. For both categories,
herbicides ranked second.
In addition, percentages of total insecticides for both were almost 49% for
occupational (86/176) and 51% for non-occupational (90/176).
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Note: The figure above shows the number of occupational and non-occupational
cases affected by each functional class. The total (250) represents the total
number of functional occurrences (see Definitions). An individual case
could be counted in more than one functional class, because an individualFigure 15 (Continued)
could be exposed to more than one type of functional class in a pesticide
exposure event, (e.g., used one insecticide product and one herbicide
product). Therefore, both exposures would be counted for each category.
However, if the individual was exposed to more than one product of the
same type of functional class, (e.g., two insecticides), it would be counted
only one time, (i.e. exposure to insecticides).
Figure 15. 1994 - 1998 Occupational and Non-Occupational Cases by Functional
Class (n = 250 non-duplicated occurrences of all classes for 114
occupational cases and 120 non-occupational cases)
Types of businesses and insecticide exposures were explored for the five-
year period. The business category with the highest percentage of total
occupational insecticide poisonings was determined to be a public finance,
taxation, and monetary policy agency. This category made up almost 19% of the
total occupational insecticide poisonings (16/86).General medical and surgical
hospitals ranked second, with almost 14% of total occupational insecticide
poisonings (12/86). The third ranked business category, with 8% of total
occupational insecticide poisonings, was individual and family social services
(7/86). Following that category were elementary and secondary schools, with 3%
of total occupational insecticide poisonings (3/86).
Insecticides and occupations for 1994 to 1998 were also compared. General
office clerk was the type of position with the highest percentage at 23% of total
occupational insecticide poisonings (20/86). The second ranking occupation was
registered nurse, with 10% (9/86). Two occupational categories shared the third91
ranking, wait staff and farm workers, with almost 6% each (5/86). Graders and
sorters of agricultural products ranked fourth, with almost 5% of total insecticide
poisonings (4/86).
Chemical Class. When each product involved in pesticide poisoning was
assigned a chemical class and then counted for each person, regardless of
duplication, organophosphates were determined to be the leading chemical class
involved for 1994 to 1998 (Figure 16). The second ranking chemical class was
"other" (see Methods section). Organophosphates were found to make up 45% of
total product instances (162/358) (See Definition Section).92
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Note:All categories of chemical classes were counted for each case, even those
that were duplicated (e.g., exposure to two organophosphates counted as
two). It is quite possible that a case could be represented in more than one
chemical class.
Figure 16. 1994 - 1998 Total Chemical Class Occurrences (n =358
occurrences for 234 cases)
Organophosphates were also the most used chemical class for each
individual year (Table 24).93
Table 24
Pesticide Chemical Classes with the Highest Usage for Each Year
Ic = Inorganic compounds
Op = Organophosphates
Py = Pyrethrins
* Organophosphate products
**TotalProducts for that year
Because organophosphates were the chemical class (and product) seen more
frequently, each of the 234 total poisonings for the five-year period was checked
for at least one organophosphate exposure. Then those individuals who had
experienced that exposure were analyzed for other variable information, such as
race (Figure 17).It was found that 61% of total non-Hispanic poisonings involved
organophosphates (88/144). Organophosphate poisonings were seen in only 33%
of total Hispanic poisonings (6/18). The unknown race segment also showed twice
as many organophosphate exposures than non-organophosphates (48 compared to
24 cases).80
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Figure 17.1994 - 1998 Pesticide Poisoning Cases by Race and Organophosphate
Exposure Status (n = 234)
Organophosphate poisonings were also analyzed by county for 1994 to
1998. Marion and Multnomah counties had the largest percentage of total
organophosphate poisonings with 21% and almost 18% respectively (30/142 and
25/142).
Organophosphate poisonings in occupational settings were reviewed for all
the years being studied. Work related poisonings resulting from organophosphates
were almost 66% of the total number of occupational poisonings (75/1 14).95
Occupations that had resulted in organophosphate exposures during the
five-year period were evaluated. Those with the highest numbers included general
office clerks with almost 23% of total occupational organophosphate poisonings
(17/75). The second ranking position was that of registered nurse, with 12% of total
occupational organophosphate poisonings (9/75). Two categories shared the third
ranking at almost 7% of total organophosphate poisonings (5/75): sheriffs, bailiffs,
and other law enforcement officers; and farm workers. In fourth ranking were
graders and sorters for agricultural products at 5% of total organophosphate
poisonings (4/75).
The type of business with the highest percentage of organophosphate
poisonings was that of a public finance, taxation, and monetary policy agency, with
21% of total organophosphate occupational poisonings (16/75). General medical
and surgical hospitals ranked second, with 16% of total organophosphate
occupational poisonings (12/75).Two categories shared the third ranking at 8%
of total organophosphate poisonings (6/75). They were ornamental horticulture and
nursery products, and eating and drinking places. In fourth ranking was local
trucking without storage at 4% of total organophosphate poisonings (3/75).
Chemical Active Ingredient. The active ingredient with the highest
percentage of use for all five years was chlorpyrifos with 10% of total active
ingredient exposures (41/4 10).(See the summary on this active ingredient under
Appendix 6.) The second and third highest for those years was, in order, diazinon
at almost 9% of total active ingredient exposures (35/410), and Malathion at 6% oftotal active ingredient exposures (26/410). All three active ingredients can be
found in organophosphate insecticides. Table 25 shows the active ingredients with
the highest percentages for each year.
Table 25
Active Ingredients with the Highest Percentages for Each Year
1994 1995 1996 1997 1998
PropetamphosChlorpyrifos EPN Malathion Diazinon
20%
(16*182**)
13%
(12*/94**)
16%
(13*/80**)
13%
(14*/110**)
18%
(8*/44**)
* Frequency of active ingredient
**Total active ingredient exposures for that year
Although chiorpyrifos was only the highest in 1995, it was ranked in the top ten for
percentages in the other remaining years.
Figure 18 shows active ingredients that appeared in greater than 10
occurrences during 1994 and 1998. These ingredients are also ranked as the top ten
active ingredients for exposure during that time period.97
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Note: The number of occurrences for each was determined by the number of times
these active ingredients showed up in the entire database.
Figure 18. 1994 - 1998 Active Ingredients with Greater than 10 Exposures (n = 228
occurrences)
Because chiorpyrifos was the active ingredient seen most frequently, each
of the 234 total poisonings for the five-year period was checked for at least one
chiorpyrifos exposure. Then those individuals who had experienced that exposure
were analyzed for other variable information. For example, when analyzing
chiorpyrifos poisonings by county, Marion County ranked first with 32% of total
chlorpyrifos poisonings (12/37).The second ranked county was Multnomah
County, with almost 30% of total chiorpyrifos poisonings (11/37).The frequency of chiorpyrifos exposures in an occupational setting versus a
non-occupational setting was explored for 1994 to 1998. In both, cases were nearly
equal. In the 37 total chiorpyrifos poisonings, almost 49% were occupational
(1 8/37) with the remaining 51% as non-occupational (19/37). Types ofj obs where
chlorpyrifos exposure took place are displayed in Figure 19.
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Note:Explanations of the abbreviations above can be found in Appendix 5. Also,
although 41 chlorpyrifos occurrences were responsible for poisonings, when
duplication per case was removed from the count, it could then be said that
18 of the 234 cases were affected by chlorpyrifos.
Figure 19.1994 - 1998 Chlorpyrifos Poisoning Cases by Type of Occupation
(n= 18)As indicated, the type ofjob where chiorpyrifos had the highest percentage was
determined to be wait staff The poisonings for this position were almost 28% of
total occupational chiorpyrifos poisonings (5/18. Agricultural graders and sorters
were ranked second.
These jobs were found in the businesses displayed in Figure 20.
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Note: Although 41 chlorpyrifos occurrences were responsible for poisonings,
when duplication per case was removed from the count, it could then be
said that 18 of the 234 cases were affected by chlorpyrifos.
Note:Explanations of the abbreviations above can be found in Appendix 4
Figure 20.1994 - 1998 Chiorpyrifos Poisoning Cases by Type of Business
(n= 18)100
Businesses with the highest chlorpyrifos exposures were those of eating and
drinking places at 33% of total chiorpyrifos poisonings (6/18), followed by
ornamental horticultural and nursery products.
Health Effects
For this study, there were two ways to look at health effects. First, for the
years 1994 - 1998, one could ask what cluster of target organs was affected the
most. With the way the database was originally set up, each case (or individual)
had one cluster assigned to him or her. Target organs were respiratory, central
nervous, and gastrointestinal. This cluster comprised almost 15% of total
poisonings (34/234) (Figure 21).101
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Figure 21.1994 - 1998 Pesticide Poisoning Cases by Body Systems Affected
(n=234)
When viewing individual years, the central nervous system was always part
of the body system cluster that was most often affected (Table 26).102
Table 26
Body System Clusters with the Highest Percentages for Each Year
1998
RESP, CNS, CNS, GI RESP, CNS CNS, GI RESP, CNS,
GI & GI
RESP,CNS, &
GI DERMOCC,
CNS, GI
36% 16% each 15% 22% 13% each
(19*153**) (7*/43**) (7*/47**) (13*/60**) (4*/31**)
*Frequency of body system cluster
* *Total number of pesticide poisonings for thatyear
CNS = Central Nervous System GI = Gastrointestinal
DERMOCC = Dermal/ocular RESP = Respiratory
A more useful way of looking at system effects, however, was to look at
individual target organs (Figure 22). This required changing the database health
subsets.Just as with pesticide function information, each individual was counted
for a system effect one time, but could experience more than one type of system
being affected. For 1994 to 1998, the central nervous system was affected in 81%
of total poisonings (190/234), followed by the gastrointestinal and respiratory
systems. This seemed to follow the trend of the system clusters. See Table 27 for
breakdown by years.103
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Note: Many of the individuals in this research experienced health effects in more
than one body system. Therefore, a case could potentially be counted in
more than one body system.
Figure 22. 19941998 Frequency of Body System Effects (n = 617 occurrences in
234 cases)104
Table 27
Biological Systems with the Highest Percentages for Each Year
* Frequency of body system effect CNS = Central Nervous System
GI = Gastrointestinal
**Total number of poisonings
Occupational vs. Non-Occupational Exposures
Of particular interest to agencies such as OR-OSHA is the question
regarding the percentage of occupational pesticide poisonings. For the years 1994
to 1998, non-occupational poisonings were only slightly higher than occupational
poisonings at 51% of the total poisonings for that time period (120/234). Figure 23
indicates there were more occupational pesticide poisonings in 1994, whereas in
1997, there were more non-occupational pesticide poisonings. From year to year,
the higher frequencies switched from one to the other, showing no particular trend
for one over the other.105
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Figure 23.1994 - 1998 Pesticide Poisoning Cases by Occupational Status
(n=234)
Pesticide poisonings for 1994 to 1998 were also analyzed by occupational
status and county. Marion County demonstrated the highest percentage of
occupational poisonings at 25% of total occupational poisonings (29/114).
Multnomah County, however, indicated the highest non-occupational poisonings at
24% of total non-occupational poisonings (29/120).
The types of businesses in Marion County for the five-year period were
very diverse. Both agricultural and non-agricultural sectors were represented, with106
the largest number of poisonings seen at financial agencies with 55% of total
Marion County occupational poisonings (16/29).
Occupational Incidence
Types of Occupations
During 1994 to 1998, many different (and surprising) types ofjobs were
involved in pesticide poisonings. The top five jobs for the total occupational
poisonings were general office clerks at 18% (2 1/1 14); registered nurses at almost
8% (9/114); farm workers at 6% (7/114); nursery workers at 5% (6/114); and wait
staff and pest control operators at 4% each (5/114). This variety of occupations
demonstrates that pesticide poisonings can be a result of many different causes,
e.g., direct spraying, agricultural and structural residual, and contact with other
exposed individuals, to name a few.
When looking at each year's occupation with the highest percentage, there
was no noticeable trend between years (Table 28).107
Table 28
Occupations with the Highest Percentage of Pesticide Poisonings
for Each Year
1994 1995 1996 1997 1998
General Wait staff Registered Elementary General
office nurses school teachersoffice clerks
clerks &Nursery &Sheriffs,
workers bailiffs, etc.
42% 31% 31% 15% each 17% each
(16*/38**)(5*/16**) (9*/29**) (2*/13**) (3*/18**)
*Frequency of pesticide poisonings for that occupation
**Total number of occupational poisonings for thatyear
Occupational pesticide poisonings were analyzed by gender and specific
occupation for the five-year period (Table 29).108
Table 29
1994 - 1998 Pesticide Poisonings by Gender and Occupation
Males Females
First Highest Farm worker 14% General office clerk 33%
(7*/51**) (21*/63**)
Second Highest Pest control occupations Registered nurse 13%
10% (8*163**)
(5*15 1 **)
*Frequency of that particular job
**Total of that gender's occupational poisonings
The occupations with the highest poisoning frequencies for males were farm
workers and pesticide control operators. The occupations most implicated in
female poisonings were general office clerk and registered nurse.
Types of Businesses
The top five business categories for pesticide poisonings were public
finance, taxation, and monetary policies; general medical and surgical hospitals;
ornamental horticulture and nursery products; individual and family social services;
and eating and drinking places.Public finance, taxation, and monetary policy
businesses were 14% of total occupational poisonings (16/114).
Frequencies of pesticide poisonings for businesses were reviewed for each
year (Table 30). The highest percentages are listed below.109
Table 30
Businesses with the Highest Percentage of Pesticide Poisonings for Each Year
1994 1996 1997 1998
Public Eating& Medical/surgOrnamental Elementary
finance, drinking hospitals horticulture schools&
taxation, etc. Police
42% 31% 41% 23% 17% each
(16*/38**) (5*/16**) (12*/29**) (3*/13**) (3*/18**)
*Frequency of pesticide poisonings by type of business
**Total number of occupational pesticide poisonings for that year
Repeat Pesticide Poisoning Incidence at Businesses
All occupational poisonings(114cases) were reviewed to see if any
particular business or entity was listed more than once for different pesticide
poisoning events. Although there were several events with more than one
employee involved for the same business, there were no repeat pesticide poisonings
at any of the occupational sites.110
DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS
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Because PARC usually included frequencies and percentages (only) in their
reports, just as this researcher saw in other state reports, results in this study were
shown as percentages. In some cases, results obtained were similar to what had
been found in earlier research. But a question to ask is whether or not the earlier
research seen in other states was complete without incorporating population or
chemical usage information into the data.Population-based rates were calculated
for poisonings by county and by race to demonstrate the importance of PARC
taking the results obtained in this research one step further to obtain a clearer
picture of pesticide poisonings in Oregon, than what frequencies alone can present.
Five-year General Incidence Data
Counties. Both Marion and Multnomah counties showed the greatest
frequencies and percentages of poisonings for the years 1994 to 1998. However,
when population-based rates were calculated, Wheeler County, followed by Wasco
County, indicated the highest rate per 100,000 people. Unlike Marion and
Multnomah counties, both counties have much smaller populations in comparison
and would be considered more rural.Using population-based rates in research is a
more reliable method of determining where a threat is impacting the most. For
example, one poisoning in Wheeler County, with a population of 1,600 in 1997,111
was more problematic (rate of 62.5 per 100,000), than 21 poisonings inMultnomah
County, with a population of 639,000 in that same year (rate of 3.3 per 100,000).
It would make more sense that a rural county would have a greater rate, due to
more agricultural settings where pesticides would be used. This wouldcoincide
with the research stating that agricultural work places employees at a higher risk of
pesticide exposure (Garcia, 1998; Slapper, 1999).
One consideration, however, is that both Multnomah and Marion counties
could still have more reliable medical facilities that are equipped with more
knowledge, staff, and technology than rural counties to determine pesticide
exposures and assure reporting of exposures to PARC. It is common knowledge
that rural towns in Oregon have been experiencing shortages of medical staff and
facilities.Further, the health departments in Multnomah and Marion counties may
have better systems set up to assure that reporting to PARC is done consistently.
These are areas, (i.e., pesticide exposure determination, reporting) that could be
explored to see if they are a problem with other counties, particularly small, rural
ones, to assure that the data that PARC obtains is complete.
Age. The age group showing the highest frequencies in Oregon, the 4049
year-old range, was similar to what was seen in Arizona (Arizona Department of
Health Services, 1995, 1996, 1997, 1998, 1999). The findings of the Arizona
Department of Health Services indicated that for most of the five-year period, the
known age group with the majority of pesticide poisonings was the 40 to 59-year-
old sector. The second ranking age groups in Oregon were the 1019 year-old112
and 3039 year-old ranges. All three groups considered together, for the most
part, were similar to what the University of Miami information stated (Slapper,
1999).Slapper's information indicated that the 15 45 year-old age group, due to
occupational exposures, was the age range usually experiencing pesticide
exposures. However, in contrast to this information, many of the cases during this
period were non-occupational in nature.
In addition, there was missing age information in the Oregon data,
particularly in 1994. The year with the lowest percentage of missing data, 1997,
showed that the 1019 year-old group was the highest, not the 4049 year-old
group, as was seen in those years with higher percentages of unknown data. It may
be that much of the unknown age segment, particularly in 1994, could include
poisonings experienced by the younger group, the 1019 year-olds, thereby
contrasting with previous research. This would suggest that prevention strategies
should target that group, as well as the 40 - 49 year-old age group. Or it could be
that 1997 age results indicating more exposures for such a young segment were not
usual for what would be expected (i.e., 40 49 year-old cases).If the 1997 data
were an aberration, that possibility would not be known without all the data for
1994 and the other years.
Finally, as with county data, it might be more useful to evaluate age data
using population-based rates. By using general age population data to determine
rates for 1994 to 1998 for each age group, one could then determine where the
impact of pesticide poisoning was greatest. If, for example, there were fewer 10 -113
19 year olds in general, the rate for this group might be higher than the 40 - 49
year-olds overall. Prevention strategies would then need to be targeted more
toward schools and homes. Population data by age and gender is available on the
U.S. Census Website for the five-year study period.
Gender. The University of Miami emphasized the existence of greater
pesticide risk with agricultural work, adding that there was, therefore, more risk to
males (Slapper, 1999). Texas information, which was strictly occupational,
showed considerably more poisonings involving males than females (Wilkerson,
1995, 1996, 1997, 1998, 1999). In Oregon, not only were there more females who
were affected in general, but even in occupational circumstances, females
outnumbered males.It may be that PARC's reporting system more effectively
receives reports involving a greater variety of pesticide events. For example, there
may be structural occupational poisonings where both genders are at risk, that are
being reported more effectively, as well as the type of poisonings that other states
have found, such as agricultural poisonings.
Or it could be that in Oregon there are more problems with pesticide issues
such as structural application and drift, which could potentially affect either gender.
Further, as mentioned in the next section, there may be an under reporting of
certain poisonings, which would affect agricultural exposure data. In addition, it is
common knowledge that females tend to seek out the advice of physicians more
frequently than males. Perhaps more males were affected and did not follow up on
the symptoms with a doctor.114
Even so, the data might be more complete if population-based rates were
calculated, by using the frequencies and obtaining gender-specific population
information for the study period. Population data by age and gender is available on
the U.S. Census Website.
Race. It was expected that the growing Hispanic population in Oregon,
particularly in Marion County, would have been reflected more in the results.
Information from the Department of Consumer and Business Services states the
number of Hispanic workers available for seasonal agricultural work to be 128,000
for 37,000 agricultural sites (Department of Consumer and Business Services,
1999).Agricultural work has been considered high-risk for exposure to pesticides
(Garcia, 1998; Slapper, 1999). A large number of Hispanic agricultural workers do
not speak English, which could affect understanding of the hazards and procedures
necessary for protection when pesticides are involved (Department of Consumer
and Business Services, 1999). Exposure is possible not only to pesticide handlers,
but also to those who are out in the fields working with the crops, picking, hoeing,
etc. and are exposed to pesticide residual. Some pesticides, such as NuCop, leave
residual that can have harmful ocular effects to these workers, as is noted in the
Agricultural Use statement on its label. Therefore, more agricultural occupational
cases among Hispanics would be expected.
More non-occupational exposures among Hispanics, particularly seasonal
workers, would also be expected. Children of migrant workers are at risk, if the
working parent wears clothes home contaminated with pesticides, or if children115
play in a nearby orchard or field that has been sprayed, even when the restricted
entry interval is over.This researcher has seen numerous farm labor camps that
were surrounded by orchards.Some of the most dangerous chemicals, e.g.,
guthion, are sprayed in those orchards, as witnessed by this researcher in the Hood
River and Parkdale areas of Oregon during Summer, 2000.
But seasonal migrant workers, and the Hispanic population in general, were
not reflected as strongly as expected, at least when reviewing frequencies and
percentages. One might ask if the 31% missing racial data was composed of many
poisonings from the Hispanic population. Further, 36% of the unknown racial data
(26/72) indicated pesticide incidents in Marion County, which is the center of
Hispanic growth (Department of Consumer Business Services, 1999).
Even so, that would not raise the percentage considerably, and those
unknown data may only have involved non-migrant Hispanics, with much of the
data missing in one year (1994). Considering that other surveillance states, as well
as PARC, have shown a concern that migrant workers often do not report
exposures for a number of reasons, it is also quite possible that under reporting is
responsible for the low numbers of Hispanic poisonings reflected in this five-year
data (Arizona Department of Health Services, 1995; C. Thomsen, personal
communication, November 5, 1999).
Because under reporting has been suspected by other states and is
questioned in this report, this researcher calculated population-based rates for each
year by using general population data for Hispanics and non-Hispanics. If all racial116
data were available, one would expect higher Hispanic rates, if reporting was
occurring, due to greater risk of pesticide exposure. The resulting rates were
questionable, however, due to the missing racial data, particularly for 1994.
Although the rates were not comparable from year to year, or very useful to analyze
between each race category, it was interesting to note the following difference
when looking at rates from years with lower percentages of missing data to those
with greater percentages. The data for 1996, with the lowest percentage of missing
data at 11%, showed a lower poisoning rate for Hispanics than for non-Hispanics.
At the next level of missing data at 1 9%--8% greater-- and further on, Hispanics
showed a higher rate than non-Hispanics. This might indicate that much of the
missing data involves more non-Hispanics, than Hispanics. If that is the case, it is
more likely that Hispanics are under reporting.
Occupational versus Non-Occupational. Some of the previous research
points to occupational exposures as a major source of pesticide poisonings
(Slapper, 1999; Washington State Department of Health, 1996, 1997, 1998, 1999;
Washington State Department of Health, PIRT Summary to the 2000 Legislature,
1999). Washington State's information indicated many more occupational cases
than non-occupational, and in some cases more than twice as many in a year's data.
However, Arizona experienced more non-occupational pesticide poisonings for
each year (Arizona Department of Health Services, 1995, 1996, 1997, 1998, 1999).
In Oregon, non-occupational poisonings were a little higher than occupational cases
for the entire five-year period. However, during the years 1994, 1996, and 1998,117
there were a greater number of occupational cases. Non-occupational cases were in
greater numbers during 1995 and 1997. The differences in results among states
may be due to the level of effectiveness in reporting systems and/or they may be
due to ineffective prevention or enforcement strategies in some areas, more so in
some states than in others.
General employment data for Oregon for years 1994 to 1998 are available
on the Bureau of Labor Statistics Website. Various types of work, e.g.,
agricultural, are broken down into different occupations and numbers of people
employed in that type ofjob. A concern might be whether or not all migrant
workers were calculated in the numbers. Even so, using general employment
information would help PARC establish estimated rates for occupational and non-
occupational pesticide poisonings. These rates would give a clearer picture of
where the impact of poisonings is and may be much different than what is seen
with frequencies.Previous research that was obtained did not mention population-
based rates, and therefore, may not be an accurate summary of what is happening.
An estimate of non-occupational rates could be obtained by subtracting the working
population from the total Oregon population for each year to obtain the non-
occupational population. Then the non-occupational rate could be estimated using
non-occupational pesticide poisonings and the corresponding population.
Reliability of the end results would be dependent on how accurate the occupational
and total Oregon population data are.118
Pesticide Functional Class. The most frequently seen functional class in
Oregon, insecticides, tended to match what had been stated in other research. The
same functional data were noted in Arizona for the five-year study period (Arizona
Department of Health, 1995, 1996, 1997, 1998, 1999); California for 1991 to 1996
(Calvert, 1999); in data for Oregon, New York, and Texas that were analyzed
together for 1992 to 1996 (Calvert, 1999); Washington for 1994 to 1997
(Washington State Department of Health 1996, Appendices; 1997, 1998, 1999);
information from the University of Miami (Slapper, 1999), and from TESS for
1993 to 1996 (Calvert, 1999). The second most frequently seen functional class in
Oregon was that of herbicides. In both the TESS data and in Washington State
data, herbicides ranked second (Calvert, 1999; Washington State Department of
Health 1996, Appendices; 1997, 1998, 1999).
Obtaining information on quantities of general product usage (and
therefore, functional class usage) would be the next step in understanding the
impact of various functional classes in pesticide poisonings. For example, if lower
quantities of one class are actually being used than another class, but both have the
same number of pesticide poisonings, the one class with less usage could be said to
be more problematic. There may be many issues to address, such as training,
labeling, or levels of toxicity. Catherine Thomsen of PARC has mentioned that the
Oregon Department of Agriculture is developing a website where usage
information will be available. At this point in time, obtaining complete information
is not reasonably accessible.119
Pesticide Chemical Class. The greater percentage of organophosphate
poisonings seen in Oregon were also similar to what had been noted in other
studies. Chemical class data for Arizona indicated organophosphate exposures as
the highest for each year, with the exception of pyrethroids in 1995 (Arizona
Department of Health, 1995, 1996, 1997, 1998, 1999). In that same year, Oregon's
second ranking chemical class was pyrethrins, a class similar to pyrethroids.
Slapper's research (1999) indicated that most pesticide poisonings in the United
States were due to either organophosphate or carbamate compounds. Data for the
years 1994 to 1998 from Texas showed organophosphates as the leading chemical
class in three of the five years (Wilkerson, 1997, 1998, 1999; R. Rosales, personal
communication, December, 1999). Pyrethrins and pyrethroids were also important
in pesticide poisonings in Arizona, with places in second and third ranking in years
other than 1995 where pyrethroids was first (Arizona Department of Health, 1995,
1996, 1997, 1998, 1999).Oregon, showed the chemical class "other" (see
Methods for description) in second ranking, with pyrethroids, and inorganic
compounds following that category.
Again, comparing usage of various chemical classes to pesticide poisonings
would be helpful to determine the impact of various classes. This would also assist
in determine areas that might need to be addressed in prevention strategies.
Pesticide Active Ingredients. Chiorpyrifos was an active ingredient seen
more frequently than any other in the 1994 to 1998 Oregon data, with diazinon in
second ranking. For the years 1994 to 1997, Washington State data also120
demonstrated that chiorpyrifos was involved more frequently than other
components, with 2,4-D in second place (Washington State Department of Health,
Appendices, 1996, 1997; Washington State Department of Health, 1998, 1999).
This would be expected considering that chlorpyrifos has been used for apples and
grapes, which are grown in both states (Oregon Occupational Safety and Health,
2000). It is also expected, however, that chlorpyrifos incidents would drop due to
changes mandated by the EPA. In addition, using the ODA's website to ascertain
usage of various active ingredients, and comparing the numbers of pesticide
poisonings involved with those active ingredients would, again, assist PARC in
determining which active ingredients are having a greater impact.
Health Effects. Since the leading chemical class was the same for previous
research and this study's results, it was not surprising that health effects were
similar between the two sources, when information that was available had been
reviewed. For example, Texas data showed higher frequencies of central nervous
system effects, followed by those of the gastrointestinal system (Wilkerson, 1998,
1999). These system effects are both typical of organophosphate poisoning.
Oregon experienced the same results in that there were higher frequencies of
central nervous system effects, followed by effects to the gastrointestinal system.
Five-year Occupational Incidence Data
Occupational Questions. Some of the research indicated that agricultural
workers would be the occupational group with the greatest exposure to pesticides
(Garcia, 1998; Slapper, 1999). Florida particularly targeted agricultural workers121
(Florida Department of Health, Florida Pesticide Poisoning Surveillance Program
Website, Nov 1999). Washington considered agricultural jobs as those at risk for
the most incidences, particularly in the tree fruit industry (Washington State
Department of Health, 1998). Arizona data also demonstrated that agricultural
exposures were a significant source of pesticide poisonings in that state (Arizona
Department of Health Services, 1996, 1997, 1998). Data from Texas also showed
high percentages of occupational poisonings that were agricultural from year to
year (Wilkerson, 1995, 1996, 1997, 1998). Agricultural employees do face a risk
of exposure to not only pesticides, but also many other chemicals. And yet, the top
two occupations noted for the five-year period in Oregon were general office clerks
and registered nurses. These two occupations would not be considered typical, at-
risk types ofjobs and do not show up in previous studies as ones of high risk.
There are a few reasons that may be responsible for this discrepancy. First,
and as previously noted, it may be that all occupational poisonings are effectively
being reported to PARC, regardless of the reason behind the exposure. Secondly, a
pesticide exposure can affect from one to several individuals. For example, a
facility may receive improper pesticide application, (e.g., wrong amount or type of
pesticide, incorrect location where applied, etc.). Or the manager may allow
employees into the building sooner than is recommended for proper ventilation. If
the facility is a large office building with many support staff, cases reported from
that particular incident will show up in the statistics, and the occupational category
will have a greater number of cases. This does not necessarily indicate that the job122
occupation is at higher risk for pesticide poisonings. Furthermore, certain
employees not used to chemical smells, such as support staff in an office
environment, or who have biological sensitivities such as asthma, may very well
experience problems from indirect application, that may have actually been
properly applied and ventilated. This researcher has seen employees react in this
maimer when exposed to chemicals in general, even at low levels, when they are
not used to being exposed to them in their work environment.
These results indicate that poisonings will be observed more frequently for
certain occupations, either for reasons not pertaining directly to the job (e.g., poor
ventilation after structural spraying), or in the case ofjobs such as farm workers,
because of more potential exposure. Some occupational information to determine
at-risk jobs could be misleading, unless one qualifies it with the type of exposure or
work tasks (e.g., structural residue exposure in contrast with direct handling such as
agricultural mixing). In other words, occupational data need to be separated into
at-risk job poisonings and poisonings resulting from deficiencies, and not pooled
together.
One should still investigate occupational incidences where work tasks do
not involve direct contact with pesticides to see where deficiencies do exist. Large
numbers of poisoning events resulting from structural application could indicate a
need for increased involvement from the Oregon Department of Agriculture. It
could also require OR-OSHA to enforce the employer's responsibility to protect
employees from chemical exposures.123
Finally, agricultural work does potentially expose workers to pesticides.
Whether or not a poisoning takes place depends on training, personal protective
equipment, decontamination supplies and other safety and health components. In
Oregon, employee protection in this area is enforced by OR-OSHA through the
Worker Protection Standard and the Hazard Communication Standard.In
addition, the growers, who are sometimes supported by associations, often receive
safety and health information from those groups or extension services. It may be
that this combination is producing the lower poisoning statistics found in this study
for some years. Or it may be that the information is not fully available yet. There
may be many more agricultural sites to inspect and many more employees that need
to make complaints.
Finally, it is not only important to keep in mind which occupations are at
risk as opposed to those who experience poisonings from other reasons, such as
improper structural spraying. It is also important to consider rates of poisonings
among various occupations. General employment information can be obtained
from the Bureau of Labor Statistics Website to use in calculating population-based
rates to determine which occupations are really being affected.
Business Types. One would not expect financial agencies or hospitals to
normally be high-risk areas for pesticide exposure. But by using some of the same
reasoning for unexpected occupations listed previously, it is understandable how it
could happen. Farms, nurseries, pesticide manufacturers, and businesses of that
type will always be considered more at risk. There are more pesticides on-site,124
creating the potential for exposure. Structural application or drift or other
occurrences can happen anywhere, regardless of business type.
Conclusions
General Incidence Demographics
When strictly using frequency information, the population affected most by
pesticide exposures for each year tended to be non-Hispanic, female, and 40-49
years old. There were, however, a number of reasons to question the completeness
of data available. For example, there were considerable racial data, and to a lesser
degree age data, that were missing. Furthermore, under reporting among migrant
workers may also have taken place.In addition, the use of population-based rates
would give a more complete picture of pesticide poisonings for these variables that
were studied. In the case of racial data, population-based rates could not be
developed with certainty because of the missing data.
Other data were assessed. For some years, more pesticide poisonings took
place in non-occupational settings, than occupational, unlike reports seen in other
states, such as Washington. It would be useful to assess the population-based rate
to determine where the impact truly is for occupational and non-occupational
poisonings in Oregon. Marion and Multnomah counties experienced a higher
percentage of poisonings than the other municipalities; however, when population-
based rates were calculated, Wheeler was the county with the highest rate.
Organophosphate insecticides were involved more often than other pesticides, with125
the active ingredient most frequently seen being chiorpyrifos. It is expected that
chiorpyrifos levels will be reduced due to new EPA usage requirements. In
addition, incorporating usage information may help PARC determine which
chemical classes (and functional classes) are more problematic. The target organs
most frequently affected were those of the central nervous system, followed by the
gastrointestinal system.
Occupational Incidence Demographics
The top three occupations that showed greater frequencies of pesticide
poisonings were general clerk, registered nurse, and farm worker. This ranking,
however, did not necessarily indicate the occupations most at risk of pesticide
poisoning. The first occupation had experienced poisonings due to structural
spraying, which can happen to any type of worker. The second occupation had
experienced patient contamination with pesticides, although possible, not a usual
expectation when patients are brought into a clinic. Only the third occupation, farm
worker, could be considered a high-risk job given the level of chemicals,
particularly pesticides, which can be found in an agricultural environment. In
addition, it would be more useful to obtain employment population-based rates to
determine which types ofjobs are really being affected.
Repeat poisonings at companies was reviewed. Although in many instances
there may have been several workers affected, no company was implicated more
than once. It may be that businesses were investigated effectively by PARC, or
referred to OR-OSHA or Oregon Department of Agriculture, depending on the126
circumstances. Investigations by these agencies could have promoted changes in
the work place or with pesticide application companies affecting work sites through
structural spraying. Higher workers' compensation premiums could also have
resulted, providing incentives to improve pesticide handling.
Recommendations
The following recommendations are based on the findings from this study.
Complete Data
A major problem encountered in conducting this research was the lack of
information for some of the variables, such as race and age, particularly for 1994.
It is recommended that PARC takes great care in collecting all data to assure
accurate surveillance information. Per Catherine Thomsen, one of the reasons
earlier for lack of information was because new investigators did not understand
the "epidemiologic imperative" to obtain all demographic facts. With proper
training, and form and screen changes, this problem has been reduced. In addition,
sometimes information came from a source other than the case. The information
was not always available and the cases could not be contacted. That may be an
issue more difficult to resolve, but if it is still a problem, methods to resolve it
should be discussed.
In addition, the present intake form is similar to the SPIDER screens. It is
suggested that 1) the form be constructed exactly like the various SPIDER screens127
and 2) investigators and data entry personnel meet periodically to discuss the ease
of the form and screens in data collection and entry. The easier a process is to
perform, the more likely it will be performed correctly. The form could be edited
at PARC. If the screens are a problem for PARC, they might be a problem for
other agencies as well. NIOSH, in the interest of assuring complete data, might
then be willing to make necessary changes.
Further, all individuals who enter the data should fully understand what
each data piece is and how to get it into the system correctly, i.e., which screen,
which data slot, and which format. The race variable was placed on the same page
(form and screen) as other demographic information, which should help assure that
it is obtained and entered.
Thorough Analysis
While working with this data and future pesticide poisoning data, it is
important that PARC obtain population and chemical usage information so that
rates and other useful statistics can be calculated. Rates, in contrast to frequencies
and percentages, can provider a clearer picture of pesticide poisonings, by
standardizing data. This, in turn, allows the viewer to see the impact of the hazard
more easily and completely. Examples of areas where this would be useful are
explained in the Conclusion section. The example with the county data clearly
demonstrates the need for this process.128
Standard Reporting with Washington
Because Oregon and Washington raise much of the same produce (e.g.,
grapes and apples), and thereby use many of the same pesticides, it would be useful
to both states to begin gathering--and reporting--information in a like manner.
During the study, not all of the variables reviewed in this research could be
compared between the two states.
Medical Facility/Health Department Effectiveness
Although population-based rates indicated that rural counties, such as
Wheeler, were more impacted by pesticide poisonings, it may still be that due to
limited medical personnel in rural communities, not all incidents are being
diagnosed or reported to PARC. Those counties, where medical facilities are
lacking, should be targeted specifically for pesticide safety training, with an
emphasis on the importance of seeking help for symptoms, even if travel is
required. To determine reporting deficiencies, PARC might consider sending out
surveys to county medical facilities and health departments, particularly in rural
areas, to determine 1) how they know when an individual has been exposed to
pesticides; 2) who would make this determination; and 3) what the protocols are
when reporting to PARC at that facility. Upon reviewing deficiencies, PARC
could make suggestions and facilitate changes with requests of financial support
from county or state resources.129
Hispanic Pesticide Poisonings
In Oregon, when considering the high-risk jobs performed by many
Hispanic workers (e.g., agricultural, janitorial, etc.) and considering where many
live, it would be expected that population-based rates for poisonings would be
higher for that population than for non-Hispanics. Rates for this study were not
possible to determine because of missing racial data. If racial information is
consistently collected in the future and rates for Hispanics are not higher, two
possibilities are responsible. Either other agencies along with PARC, such as OR-
OSHA and ODA are successfully reducing poisonings in this population, or under
reporting is occurring. Both areas need to be addressed simultaneously. Beginning
in Summer of 2000, OR-OSHA began making a stronger effort, in league with the
Environmental Protection Agency for agricultural sites, to conduct pesticide
emphasis inspections. Many agricultural sites, as well as other areas at risk of
pesticide exposure, such as structural application businesses, have and will be
visited by compliance officers on a scheduled basis. This should help with
occupational poisonings, particularly for the Hispanic workers.
In addition, it is important that the Hispanic population be continuously
informed about the need to be careful with pesticides and the necessity of obtaining
medical care when exposure has taken place. Per their 1996 report, PARC has
already addressed this situation in the past with dissemination ofa brochure entitled
"Cuidado Con Los Pesticidas" (Be Careful with Pesticides). This brochure has
been distributed to migrant health clinics and other agencies thatserve Spanish-130
speaking farm workers.It provides safety information and a list of Oregon
resources.It is important that PARC assure that this brochure is still getting out to
the Hispanic population.
In addition, OR-OSHA and PARC could work together on assuring that
reporting by Hispanics occurs.Besides discussing pesticide hazards, the
compliance officer for OR-OSHA could regularly inform handlers, field workers,
and other types of occupations at risk of pesticide exposure, such as structural
applicators, of their right to report pesticide effects and problems, without fear of
retribution or "being turned in." In addition, compliance officers could dispense
copies of "Cuidado Con Los Pesticidas." At this point in time, that is not regularly
being done.
Implementing the recommendations mentioned could help PARC obtain
valuable information. As a result, these data could be used to assist in reducing the
number of pesticide poisonings in Oregon.131
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Appendix 1
Oregon's PARC Member-Agency Jurisdiction in Relation
to Pesticide Management
Agency 1urisdictio...,
Oregon Department of Oversees product registration, and use according to
Agriculture label; pesticide licensing; conducts scheduled
inspections/observations of urban and agricultural
pesticide use
Department of Regulates pesticide disposal issues; evaluates the
Environmental Quality environmental effects of spills on public property.
Oregon Department of FishIdentifies adverse effects of pesticides on wildlife
&Wildlife and fish
Oregon Department of Regulates the Forest Practices Act provisions on
Forestry local and state government, and private forestlands.
Includes regulations on pesticide applications.
Oregon Health Division Evaluates human health complaints resulting from
non-occupational and occupational exposures to
pesticides.
Oregon OSHA Investigates reports of improper work practices and
conducts scheduled inspections; ensures workers are
trained and the work environment is safe.
Oregon Poison Control Provides toxicology information on pesticides to
health care providers and the public, including
diagnosis and treatment.
State Fire Marshal Collects, validates, and distributes hazardous
materials information; coordinates emergency
response; oversees hazardous materials response
teams statewide.
Source: (Oregon Health Division, Pesticide Analytical Response Center Website,
2000)138
Appendix 2
Responsibilities of the Pesticide Analytical and Response Center
As Mandated by ORS 634.550 (Oregon Revised Statute 634 Website, 2000)
634.550 Center governing board; duties and powers.
(1)There is created a Pesticide Analytical and Response Center with a
governing board consisting of the following members:
(a)The Director of Agriculture or designee.
(b)The State Forester or designee.
(c)The State Fish and Wildlife Director or designee.
(d)The Director of the Department of Environmental Quality or
designee.
(e)The Assistant Director for Health or designee.
(f) The Administrator of the Occupational Safety and Health Division
or designee.
(g)The State Fire Marshal or designee.
(h)The Director of the Poison Control and Drug Information Program
of the Oregon Health Sciences University or designee.
(i) One citizen from the state at large appointed by the Governor.
(2)The Director of Agriculture shall appoint an administrator for the Pesticide
Analytical and Response Center, who shall be responsible to the board for
performance of the duties of the center and the board.139
(3)The Director of Agriculture or designee and the Assistant Director for
Health or designee shall alternate as chairperson of the board for terms of
one year each. When one is serving as chairperson, the other shall serve as
vice chairperson.
(4) The board shall seek expert consultation from the extension service
toxicology program, the Center for Research on Occupational and
Environmental Toxicology and such other sources as may be needed.
(5) The functions of the board are to:
(a)Direct the activities and priorities of the administrator of the center.
(b)Centralize receiving of information relating to actual or alleged
health and environmental incidents involving pesticides.
(c)Mobilize expertise necessary for timely and accurate investigation
of pesticide incidents and analyses of associated samples.
(d)Identify trends and patterns of problems related to pesticide use.
(e)Make recommendations for action to a state agency when a majority
of the board considers that such action may be warranted on the
basis of the findings of an incident investigation or on the basis of
identification of a trend or pattern of problems. Recommended
actions may include, but not be limited to, regulatory action,
modification of administrative rules, proposal of new legislation,
public education and consultation to industry.140
(f) Report in a standardized format the results of the investigations of
pesticide incidents.
(g)Establish by consensus, procedures for carrying out its
responsibilities within the limits of available resources.
(h)Prepare and submit to each session of the Legislative Assembly a
report of the activities of the center that includes a record of
recommendations made by the board and the actions resulting from
the board's work.
(6)Upon receipt of a recommendation from the board, a state agency shall
respond in a timely manner to inform the board of actions taken or the
reasons for taking no action on the recommendation.
(7)Any medical information received by a member of the board or by a staff
member of the center in the course of carrying out the duties of the center or
the board shall be held confidential as provided in ORS 192.525 and
433.008.
(8)The functions of the board do not supersede the regulatory authority of any
agency and are not in lieu of the regulatory authority of any agency. [1991
c.729 s.2JPesticide Functional
Class
insecticidekills
iiisects
Appendix 3
Classifications of Pesticides
Examples*
N-methyl Carbamate
cholinesterase inhibiting
insecticides: Carbaryl
Organochiorines: Dicofol
Organophosphate
cholinesterase inhibiting
insecticides: Chiorpyrifos
PyrethrinsfPyrethroids
non-cholinesterase
inhibiting insecticides:
Fenvalerate
141
Health Effects**
Muscle weakness and
twitching; headache;
dizziness; vomiting;
nausea; diarrhea;
abdominal cramps;
sweating; chest tightness;
confusion; fluid
accumulation in the
lungs; pinpoint pupils.
Disorientation;
restlessness; excitability;
dizziness; tremors;
weakness; convulsions;
coma. Possibly
carcinogenic.
Symptoms same as N-
methyl Carbamates,
except more persistent
and severe.
Stuffy, runny nose, and
scratchy throat from
inhalation; asthma; rare
anaphylactic reaction in
some individuals;
potential paresthesias of
fingers and ears; contact
dermatitis; itching.142
Pesticide Functional
Class
Eamles* Health Effects**
Herbicides--Kills Chiorophenoxy: 2,4-D Irritation of bronchi,
weeds skin, throat and nose;
impaired coordination;
nausea; fatigue; potential
disorder where muscles
are slow to relax;
possible nerve damage.
Dipyridyls: Paraquat Severe irritation of
respiratory tract and eyes.
When ingested or
absorbed through skin:
nausea, pain, diarrhea,
vomiting, gastrointestinal
bleeding; within 24-72
hours will see liver and
kidney damage; within 3-
10 days will see cough,
cyanosis, pneumonitis,
breathing difficulty, and
fluid accumulation in the
lungs.
Nitrophenolics/ Sweating, headache,
Nitrocresis: Dinoseb yellow staining of hair
and skin; fatigue,
restlessness, fever, rapid
heart beat, convulsions.
Phosphonates: Irritation to skin, eyes,
Glyphosate and upper respiratory
tract.143
Pesticide Functional
Cass
Examples* Health Effects**
Fungicides--Kills Dithiocarbamates: ZiramSkin irritant--allergic
fungi skin response. If alcohol
consumed, nausea and
vomiting may result.
Substituted Benzenes: Chlorothalonil causes
Chiorothalonil irritation of eyes, skin,
and respiratory tract--
allergic contact
dermatitis reported.
Anaphylactic reaction
from skin contact seen.
Thiophthalimides: CaptanModerate irritation to
eyes, skin, and
respiratory tract with
potential of dermal
sensitization; possible
exacerbated asthma with
some of these.144
Pesticide Functional
Class_________________________
Examples* Health Effects**
Rodenticides--KillsConvulsants: StrychnineViolent convulsions,
rodents depression of respiratory
system.
Coumarins and Blood in the urine;
Indandiones: Warfarin, bleeding into the skin,
subcutaneous tissues, or
mucous membranes; nose
bleeds; depressed blood
clotting.
Miscellaneous: Resulting excess calcium
Cholecalciferol in the blood, causing
effects on kidneys
(damage possibly leading
to death) and
myocardium; fatigue;
headache; nausea; and
weakness.145
Pesticide Functional
Class_________________________
Examples* Health Effects**
Fumigants-- Gas, Halocarbons: EDB is a severe irritant
fume, smoke, or Ethylene dibromide (EDB)to eyes, skin, and
vapor that kills respiratory tract--
insects, rodents, or blistering of skin,
pests corrosive to eyes;
possible accumulation of
fluid in the lungs; central
nervous system
depression; liver and
kidney damage.
Oxides and Aldehydes: Acrolein is very irritant,
Acrolein causing eye tearing, and
irritation to upper
respiratory tract--
possibly leading to
asthma and accumulation
of fluid in the lungs; skin
blistering; collapse of
circulatory system;
kidney failure.
Sulfur compounds: Eye, throat, and nose
Sulfuryl fluoride initiation; weakness;
vomiting, nausea;
breathing difficulty,
cough; restlessness,
muscle twitching,
seizures; kidney damage.146
Pesticide Functional
Class______________________
Examples* Health Effects**
Other-- Includes Miscellaneous: Not an irritant or
other functions not methoprene sensitizer.
included above such
as growth regulators
And repellents
Miscellaneous: DEET Mild irritation; contact
dermatitis; further irritant
when skin disease
present; irritant to eyes;
headache; irritability;
restlessness; loss of
consciousness; seizures;
anaphylactic reaction
seen.
*The division of pesticide functional classes shown above is comparable to the data
set categories. However, the chemical classes are not completely the same as those
represented in the data set, nor does each section above contain all chemical classes
(which are too numerous to place here). This table was intended to give the reader
an idea of some of the types of chemical classes and their health effects. Many of
the individual chemical classes noted above were placed into an "other" category
by the OHD toxicologist who assisted with the data preparation. In general, it was
discovered that chemical classes are noted differently for various active ingredients,
depending on the reference. For example, glyphosate was assessed as an "other"
by the toxicologist, "miscellaneous" in study materials that used some of the
references listed above, and "phosphonate" in the EPA's Recognition and
Management of Pesticide Poisonings, 1999.
* *The Definition section provides further explanation of selected health terms
listed in the table.
Source:(Oregon Health Division, Pesticide Poisoning Investigative Guidelines,
1995; Reigart, 1999)147
Appendix 4
Explanation of Business Abbreviations
Used in the Charts
Abbreviations Explanation/Expansion
Amuse&Recreat Amusement&Recreation Services, NEC
Anim Spec, Nt Vet Animal Specialty Services, Except Veterinary
Bf Cattle, No Feedlt Beef Cattle, Except Feedlots
Bldg Material Retail Building Material DealersRetail
Cable&Other TV Cable&Other Pay Television Services
Chems&Allied Prod Chemicals&Allied Products, NEC
Crop Plant, Cultiv Crop Planting, Cultivating&Protecting
Deciduous Tree Fruit Deciduous Tree Fruits
Disinf&Pest Contrl Disinfecting&Pest Control Services
Eating&Drinking P1 Eating&Drinking Places
Elem&Sec Schls Elementary&Secondary Schools
Farm Management Farm Management Services
Fertilizer Fertilizer&Fertilizer MaterialsWholesale
Fld Crops, Nt Grains Field Crops, Except Cash Grains, NEC
Fd Crops Und Cover Food Crops Grown Under Cover
Forestry Services Forestry Services
Fruit&Veg Mrkt Fruit&Vegetable Market
MedlSurg Hospitals General Medical&Surgical Hospitals
Grapes Grapes
Hardware Stores Hardware Stores
Health&Allied Serv Health&Allied Services, NEC
Heavy Construct, NEC Heavy Construction, NEC148
bbreviation. Explanation/Expansion
Household Appliances Household Appliance Stores
Ind/Fam Soc Serv Individual&Family Social Services
Irish Potatoes Irish Potatoes
Lawn&Garden Serv Lawn&Garden Services
Loc Truck, No Stor Local Trucking Without Storage
Marine Cargo Hdlg Marine Cargo Handling
Misc Personal Serv Miscellaneous Personal Services, NEC
National Security National Security
Ornamental Horticult Ornamental Horticulture&Nursery Products
Plastics Foam Prod Plastics Foam Products
Police Protection Police Protection
Pub Fin, Tax&Mon Public Finance, Taxation,&Monetary Policy
Refuse Systems Refuse Systems
Sausages&Prepared Sausages&Other Prepared Meats
Sawmills&Planing Sawmills&Planing Mills, General
Special Trade Special Trade Contractors, NEC
Timber Tracts Timber Tracts
Variety Stores Variety Stores149
Appendix 5
Explanation of Occupational Abbreviations
Used in the Charts
Abbreviitlonr ExplanationIExpansion
Anim Care, nt farms Animal Caretakers, Except Farms
Cashiers Cashiers
Cooks Cooks
Early Childhd Teachr Early Childhood Teachers' Assistants
Family Child Care Family Child Care Providers
Farm Workers Farm Workers
Farmers, Not Hortic Farmers, Except Horticultural
Financial Mgrs Financial Managers
Forestr Wrk, nt log Forestry Workers, Except Logging
Freight, Stock Freight, Stock, and Material Handlers, NEC
Gen Office Clerks General Office Clerks
Grader, Dozer, Scrap Grader, Dozer, and Scraper Operators
Gradrs&SortrsAg Graders&SortersAgricultural Products
Health Technologists Health Technologists&Technicians
Health Tech, NEC Health Technologists&Technicians, NEC
Hortic Special Farm Horticultural Specialty Farmers
House Appli Repair Household Appliance&Power Tool Repairers
Laborers, Nt Constrt Laborers, Except Construction
Lng Shore Equp Ops Long Shore Equipment Operators
Mgrs Serv Org Managers-Service Organizations
Mgrs&Administr Managers&Administrators150
Abbreviations Explanation/Expansion
Misc. Mat Move Ops Miscellaneous Material Moving Equipment
Operators
Nursery Workers Nursery Workers
Painters, Sculptors Painters, Sculptors, Craft-Artists,&Artist
Printmakers
Pest Control 0cc Pest Control Occupations
House Cleaners Private Household Cleaners&Servants
Production Helpers Production Helpers
Receptionists Receptionists
Registered Nurses Registered Nurses
Resp Therapists Respiratory Therapists
SalesHardware Sales Workers-Hardware&Building Supplies
SalesOther Sales Workers-Other Commodities
SalesParts Sales WorkersParts
Sheriffs, Bailiffs Sheriffs, Bailiffs,&Other Law Enforcement
Officers
Social Workers Social Workers
Supr-Clean/Bid Supervisors-Cleaning&Building Service Workers
Supr-Material Mov Supervisors-Material Moving Equipment Operators
Supr/proprietsales Supervisors&ProprietorsSales
TeachersElem TeachersElementary School
Truck Driver Truck Driver
Waiters&Waitresses Waiters&Waitresses
Wood Lathe, Routing Wood Lathe, Routing,&Planing Machine Operators151
Appendix 6
Summary on Chiorpyrifos,
An Organosphosphate Insecticide
Uses Food: Strawberries, apples, pears, cherries, peaches,
Inside and Outsidenectarines, grapes, walnuts, onions, cabbage,
Oregon asparagus, corn, tomatoes, alfalfa, peppers,
cranberries, citrus, nectarines, plums, almonds,
pecans, kale, broccoli, brussel sprouts, cauliflower,
collards, cucurbits, lentils, beans, peas, tobacco,
sorghum, wheat, soybeans, peanuts, sunflower, sugar
beets, cotton, bananas, figs, roots/tubers, and mint.
Other:
Termiticide
Mosquitocide
Cattle eartag
Pet Collars
Treatment for pastures, farmsteads, woodland
Indoor spot treatment, crack and crevice
Lawns, turf, and ornamentals
Status Allowed Use: Use around and in homes and in non-
residential settings will be phased-out or eliminated by
the pesticide manufacturers. In addition, use on
tomatoes will be eliminated and apple use will be
restricted. Goal of mitigation: reduce total use by as
much as 50%.
Type: Not a restricted use pesticide152
Application Mechanisms: Aerial, groundboom, chemigation,
airblast sprayer, tractor-drawn granular spreader,
shaker can, bulbous duster, push-type spreader, belly
grinder, large tank sprayer, compressed air sprayer,
low&high pressure hand wands, hydraulic hand-held
sprayer, aerosol sprayer, hose-end sprayer, hand, pet
collars, and eartags.
Amount: 20 to 24 million pounds annually. About
50% in non-agricultural settings with remaining in
agricultural. Approximately 24% of total use is for
use as a termiticide.
Health Effects Cholinesterase inhibition in humans--overstimulates
nervous system, causing dizziness, nausea, confusion.
At high exposuresrespiratory paralysis and even
death.
Occupational UseConcern with risks for some exposures are
problematic, even with maximum engineering controls
and personal protective equipment for mixers, loaders,
and applicators.
Restricted EntryOne to 10 days. Usually labels require 12-24 hour
REI's.
Source: (USEPA Website, 2000)